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PREFACE. 



In the Financial administration of a Factory, the 
Accounts which relate to Disbursements and Re- 
ceipts are so obviously necessary to the continuous 
working of the undertaking as to be rarely neg- 
lected, and if errors or omissions occur, they quickly 
compel attention. But the Capital accounts are 
not always deemed to be of such pressing import- 
ance, and variations in the value of plant arising 
from the wear and tear may be left unnoted. The 
increasing extent of Factories, the subdivision of 
capital by means of joint-stock companies, and the 
conflicting interests that arise in regard to prefer- 
ence shares and borrowed capital, enhance greatly 
the importance of correct systems of account. Quali- 
fied book' keepers should be employed to arrange 
and check factory accounts, and the profession of 
Accountant and Auditor is rising in importance 
accordingly. But while Accountants may properly 
deal with facts and figures presented to them, and 
may fairly allot to Capital and Revenue actual 
expenditure or Estimated Depreciation, they must 
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always be dependant for the accuracy of these data 
on those technically acquainted with the operations 
of manufacture. It is endeavoured in the present 
short treatise to point out the leading circum- 
stances that must be considered in " Writing off" for 
Depreciation, and to tabulate in a simple manner 
the annual changes that occur in Capital value. 

In the Valuation of a Factory for any purpose 
whatever, the past ** depreciations" and additions 
have to be considered, and the possible modifica- 
tions which may be necessary are dealt with in the 
later chapters. 

The first four chapters have already appeared in 
the Engineer^ from September to November, 1883, 
but have been revised and extended here. 



London, 

October y 1884. 
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PART I. 
DEPRECIATION. 



CHAPTER I. 

THE GENERAL PRACTICE OF DEPRECIATION. 

The Deterioration of a Factory by time and use, the ap- 
praisement of the loss and its allotment in the accounts 
of the undertaking, are matters of great importance in 
the economy of management ; and any neglect or error in 
"writing off" will, according to its extent, render calcula- 
tions of cost and profit fallacious. No fixed rules, or rates 
of depreciation can be established for general use, because 
not only do trades and processes of manufacture differ, but 
numerous secondary circumstances have to be considered 
in determining the proper course. It may, however, be 
possible to lay down some general principles which will 
always apply, or which, at any rate, may with advantage 
be held in view in deciding particular cases. 

The question of depreciation cannot be separated from 
that of maintenance, and in theory one may be said to 
balance the other. In practice it is only in certain cases 
that this can be acted on. In any particular building, 
machine, or appurtenance, decay or wear of some sort 
must take place in the course of time, and repairs in order 
to compensate fully for the decline in value, must take 
the form of renewal. This being the case, the absolute 
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replacement of some portion of the plant every year may 
thus maintain an average aggregate value. In only two 
kinds or classes of plant, however, can such an exact 
balancing of loss by repairs and renewals be ventured 
on ; one, where the plant wears out so quickly as to need 
replacement at short intervals, affording constant proof, 
by the mere continuance of working, that not only the 
earning power of the factory is maintained, but also the 
capital value ; and in a second class, that of undertakings 
so large and permanent as to afford a wide average of 
deterioration and renewal over the whole plant 

For instance, on a Railway the deterioration of the fixed 
and moving plant is supposed to be fully and properly met 
by the expenditure for repairs and renewals, and so long 
as the working of the railway is maintained, no regard is 
had to a future valuation such as might disturb the 
accounts of a manufactory subject to a change of owner- 
ship or cessation of trade. When a railway has been in 
operation for many years, and an average rate of ex- 
penditure in relation to revenue has been arrived at, such a 
method may be sound, but there is a risk that in the earlier 
years of working the gross revenue may not be sufficiently 
charged with due depreciation. 

Railway companies in England have to publish annual 
accounts in a form prescribed by law, but these accounts 
seldom fully disclose the deterioration of the plant, partly 
because the expenditure of a particular year for repairs or 
renewals may not represent the deterioration due to the 
traffic of that year, and partly because expenditure neces- 
sary for maintenance may be mixed up with the capital 
expenditure for extensions. 

There is often a natural tendency to write off for de- 
preciation in proportion to the profits, rather than to the 
deterioration ; and yet a large portion of the plant of a 
railway affords by its uniformity facilities for analysis 
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which are wanting in most private manufactories. The 
Permanent way, for instance, by its extent, generally allows 
of trustworthy averages ; the Locomotives also being com- 
posed of essential parts of a uniform kind, the annual expense 
due to wear and tear is ascertainable without much diffi- 
culty after a few years of working, and can be so tabu- 
lated * and compared with the traffic of a particular period 
as to allow the establishment of fixed rules as to the cost 
in wear and tear due to such special causes as e. g. altered 
kinds of traffic, increased mileage, and alterations in speed. 

But while such conspicuous and essential expenditure 
as that for the maintenance of permanent way and rolling- 
stock cannot be ig^nored, the Workshops of a railway, in 
which much of the expenditure takes place, form an ad- 
junct of an indefinite character, where no such precise 
proportion of annual expenditure to traffic is established 
Railways differ in regard to their workshops, some com- 
panies making engines as well as repairing them, and it is 
not always easy to separate and allot the expenditure and 
establishment charges due to new work and to repairs. 
Some railway companies, however, go much farther than 
others in the analysis of their workshop accounts. 

Indirectly the varying value of railway workshops is 
manifested from time to time by the assessments for pur- 
poses of Rating, which are made upon railways in common 
with all other real property. From this point of view a low 
valuation is in the interest of the company, and deteriora- 
tion by time and wear has periodically to be considered to 
ascertain how far it balances additions an4 renewals. 

The omission of any provision in the earlier years for 
future renewals is often excused by the small earnings, 
but the wear and tear necessary to such earnings must 

* See " The Maintenance and Renewal of Railway RoUing Stock," by 
R. Price Williams, M. Inst C.E. * Minutes of Proceedings of the Institution 
of Civil Engineers,' vol. xxx., Session i869-7a 
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sooner or later be paid for out of revenue or from new 
capital ; and though in course of years the expenditure for 
repairs and renewals must almost of necessity balance the 
deterioration if the traffic is to go on, there is room for 
much error in the accounts of particular years ; and in the 
XTnfair to case of constantly changing shareholders, of an unfair 

changing owners, ^u^^ment of charges. 

SurplTiB receipts The temptation to treat as Profit the Surplus of Receipts 

reat as pro t ^^^^ Expenditure, without sufficient allowance for Deterio- 
ration, appears to be often irresistible. Thus, in the case of 
a Tramway undertaking in its first years of working, a divi- 
dend may be possible only by writing off little or nothing 
from the capital value of the cars, the harness, and the 

withont r^rard horses. This, of course, cannot last without the introduc- 
deprecStton?' tion of new capital, but in undertakings long established 
there yet may be epochs of fictitious profits due to various 
causes. For instance there may be neglect of repairs, which, 
when the necessity for them becomes evident, will involve a 
heavy outlay for renewals ; or it may arise from actual fraud 

Fictitions profits, in postponing expenditure, so as to show large profits, which 
will raise the value of shares for stock-jobbing purposes. 
There are railways where the dividend income and the 
corresponding value of the shares have fluctuated consider- 
ably, not according to alterations in the real earnings, but 
according to alternate neglect and attention in regard to 
plant. 

Water companies' Water-supply companies afford another example of per- 
manent undertakings where deterioration of plant is not 
always dealt with in the accounts. It is not usual to write 
off in the annual accounts, as presented to the shareholders, 
Provision fer anything for depreciation, but renewals as well as repairs 
are effected out of the current revenue. In very large and 
long-established undertakings an average expenditure will 
eventually be arrived at, which, as in the case of railways, 
serves instead of a depreciation rate by charging the 
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earnings of each year. But in the earlier years of working, 
when expenditure for renewals has not commenced, the 
earnings are often divided as profit, without setting apart a 
reserve for the replacement of the plant 

In the case of water companies with a capital not 
exceeding £ 100,000, the expenditure for renewals occurs at 
irregular intervals ; but instead of providing by anticipation 
for such outlays, it is more usual to open a " Suspense 
account," after the expenditure has been incurred — as, for 
instance, for a new pumping engine or boilersr— and to divide 
the cost over a subsequent term of years. Of course, when 
this system has become well established, and suspense 
accounts are always running, the effect on any particular 
year's income will probably not differ much from that of a 
regular depreciation rate, but the apparent profit of the 
earlier years has been increased at the expense of later 
years. A suspense account may be best opened before 
the actual expenditure occurs ; it would then be usually 
called a Reserve fund. 

In many companies, however, even where no direct 
provision for repairs and renewals is made, there is an 
indirect reserve. Water-supply companies are in this 
country almost always established by Act of Parliament, 
and the mode of keeping accounts and dividing profits is 
to some extent prescribed. Subject to occasional modifi- 
cation in the special Acts authorising particular companies, 
the conditions generally are those of the Waterworks 
Companies' Clauses Consolidation Acts of 1845 ^ind 1877, 
which allow, in the discretion of the directors, a reserve 
fund to be set apart out of profits to equalise dividends 
in any future years, when current profits do not allow the 
maximum dividend permitted by the special Act of the 
company, the reserve fund being limited to one-tenth of 
the capital. This reserve fund can only be applied to its 
prescribed purpose of equalising dividends and cannot be 



Senewals 
nefflepted in 
earlier years. 



SnBpexue 
accounts. 



Beserve ftind. 
Seepage 50. 



Indirect reserve 
ftind. 



Dividends 
equalised. 



Limitation of 
reserve fond. 



The Depreciation of Factories. 



Benewalieharged 
forward. 



EzcessiTe profits 
disgnifled. 



Oas eompaiiiet' 
aoeonatB. 



Deterioration of 
plant 



EenewalB nndnly 
aUotted. 



used directly for repairs; but it is ob^aous that if the earn- 
ings of a particular year are burdened with some heavy 
expenditure for renewals, the latter are really paid for out 
of the fund nominally applicable for dividend. But the 
establishment of such reserve funds is seldom authorised 
by shareholders, except out of surplus earnings beyond 
5 or 6 per cent, and therefore in the case of struggling or 
unremunerative companies the renewals are all charged 
forward. The unsoundness of the system may be dis- 
guised ; but it is one, which, when adopted . in private 
undertakings, is frequently a cause of illusion and failure. 
In the case of prosperous companies with large net revenue, 
and whose monopoly assures a continuance of profits, 
repairs and renewals are carried out liberally ; and in cases 
where the rate of dividend is limited by law, there is even a 
tendency to overstate the expenditure on this account, so 
as to disguise the real net profit, and postpone a reduction 
in the price of water which profits beyond a certain limit 
might render obligatory. 

With Gas-supply companies also, a reserve fund for 
renewals is not always established, and though in one 
sense they are permanent undertakings, they have not so 
secure a future as in the case of water companies. More- 
over the plant used in the manufacture and distribution of 
gas differs from that used in water supply — more of it being 
of a kind to wear out rapidly. Retorts and other parts of the 
plant of short endurance are renewed out of current revenue, 
and with due care these charges bear a fixed proportion to the 
earnings ; but when some considerable renewal takes place, 
and only the part which extends the earning capacity is 
defrayed out of new capital, the remainder of the outlay, 
which only makes good the wear and tear of the past, 
tells most unfairly on the current year's income. A 
postponement of the charge to future years is equally 
unsatisfactory, if the deterioration which has called 
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for it is really due to the work of preceding years. But, as 

in the case of water companies, if the profits are large and lavish renewals 

the dividends are restricted to a maximum, the expenditure , 

out of revenue for repairs and renewals, and even for what 

really are extensions, is sometimes very lavish, and the 

accounts may be as fictitious in this direction as in the 

reverse cases above alluded to. Legislation, however, has Frofita limited by 

been directed towards the ensuring of a fairer system, ^' 

increased dividends being permitted only in proportion as 

the price of gas is reduced The interests of the consumers 

and the shareholders are thus rendered more nearly 

identical, so far as economy in management is concerned. 

In the case of very large Manufactories, where there is Eenewals may 
a considerable annual outlay for renewals of plant as well detenoratioxL 
as for repairs, such expenditure, if charged to revenue, may 
fairly balance the average deterioration of the whole. But 
to secure this, there should be an ample margin — say by 
an obvious increase of the plant every year — for without 
this there will be a risk that a gradual lessening of the total 
value of buildings or plant will take place, ultimately in- 
volving considerable expenditure to restore its earning 
capacity. There may be neglect of due provision for Seepage 12. 
deterioration in a new factory without any warning sign. Bisk of neglect in 
while everything is in full working order. It is true as 
in the case of the railway just cited, the earnings may 
be undeveloped, and no fund available from which to pro- 
vide for future repairs, but the omission is none the less 
unsound. 

It is seldom that any large manufactory can be success- Tendency of 
ful without Extensions of plant, but an increase in capital increase, 
value cannot be properly assumed unless the earning power 
is increased in a corresponding ratio and the shortened 
life of the plant due to past use duly provided for. 
In the accounts of a factory it is difficult even for those 
engaged in its management always to distinguish between 
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the expenditure for renewals chargeable to capital and 
that due to deterioration ; and to those outside the manage- 
ment it is quite impossible without careful investigation, 
rarely attempted. Of course, actual additions to the size 
of a factory may be duly reckoned as increasing the fixed 
capital ; but such an increase may be wholly or partially 
neutralised by the deterioration of the older part. It may 
be said that the success of many undertakings, and their 
survival through the vicissitudes of dull times and during 
radical alterations in trade, have been due to the liberal 
charging of extensions to revenue. 

But while manufacturers may deduct from the value of 
their plant the estimated loss by wear and tear, and must in 
prudence apply part of their earnings to make good the 
loss in the capital account, the Law only partially recognises 
such a deduction from profits in calculating Income tax. 
Up to the year 1878 no allowance whatever was permitted, 
and in the year 1876 the principle of this refusal was con- 
firmed by the following test case tried before three Judges 
in the Exchequer Division of the High Court of Justice : — 
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" Forder v, Andrew Handyside and Company (Limited).* 

" A sum set aside out of the net profits of a company, under the 
articles of association, for the purpose of meeting the depreciation of 
buildings, fixed plant, and machinery, is in the nature of capital, and 
cannot be deducted from the profits liable to income tax under 
Schedule D. 

" This was a case stated under 37 & 38 Vict. c. 16, ss. 8 & 9, for the 
opinion of the Court, in the matter of an appeal of Andrew Handyside 
and Co. (Limited), against an assessment to income tax under 
Schedule D made to the Commissioners for the district of Morleston 
and Litchurch, Derbyshire. 

** Andrew Handyside and Company (Limited), were assessed under 
Schedule D, for the year 1874-5, 2tt ;^8642, the amount stated in their 
report as net profits. In the report for the year ending 31st July, 1874, 
being their first year of trading, ;£i509 7^. 6^/., part of this sum, was 



* Law Journal Reports * (New Series), vol. 45, Common Law, p. 809. 
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described as * amount written off for depreciation of buildings, fixed 
plant and machinery.' 

" This sum of ;^i5o9 is. 6d, was written off from the net profits, in 
accordance with the articles of association, by which (Art. 138) the 
directors were empowered ' from time to time, before recommending any 
dividend, to set aside out of the net profits of the company, such sum 
as they think proper, as a reserve fund for the purpose of meeting con- 
tingencies, or of purchasing, improving, enlarging, rebuilding, restoring, 
reinstating, or maintaining the works, plant, and other premises, or 
property of the company, or in furtherance of any objects of the 
company, and the same may be appHed accordingly, from time to 
time, in such manner as the directors may determine. The reserve 
fund, or such part thereof for the time being as is not invested as 
hereinafter provided, may be used for the general purposes of the 
company. The interest of the reserve fund shall be treated as annual 
profits of the company.* 

" The majority of the Commissioners being of opinion * that persons 
in trade were equitably entitled to write off from their profits such a 
sum for depreciation, and that the amount claimed was fair and 
reasonable,' decided in favour of the company. The Surveyor of Taxes 
being dissatisfied with this decision, requested that the present case 
should be stated for the opinion of 'the Court, whether the company 
should be allowed the deduction of the £iS<^ 7^' 6d. claimed by them 
for depreciation. 

" The statute 5 & 6 Vict. c. 35, Schedule D, imposes income tax 
upon the annual profits or gains arising from any profession, trade, 
employment, or vocation, and by s. 100 (ist case, 3rd rule), it is pro- 
vided that * in estimating the balance of profits and gains chargeable 
imder Schedule D, or for the purpose of assessing the duty thereon, no 
sum shall be set against or deducted from, or allowed to be set against 
or deducted from such profits or gains, on account of any sum expended 
for repairs of premises occupied for the purpose of such trade, manu- 
facture, adventure, or concern, nor for any sum expended for the 
supply of repairs or alterations of any implements, utensils or articles 
employed for the purpose of such trade, manufacture, adventure, or 
concern, beyond the sum usually expended for such purposes, according 
to an average of three years preceding the year in which such assess- 
ment shall be made, nor on account of loss not connected with or 
arising out of such trade, manufacture, adventure, or' concern, nor 
on account of any capital withdrawn therefrom, nor for any sum 
employed in improvement of premises occupied for the purpose of 
such trade, manufacture, adventure, or concern, nor on account or 
under pretence of any interest which might have been made on such 
sums if laid out at interest, nor for any debts, except bad debts proved 
to be such to the satisfaction of the Commissioners respectively, nor 
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for any average loss beyond the actual amount of loss after adjust- 
ment, nor for any sum recoverable under an insurance or contract of 
indemnity.' 

"The case having been argued on both sides the Court gave a 
unanimous judgment for the Crown, and the deduction for depreciation 
was disallowed." 

It will be seen from the statute recited in the foregoing 
case, that actual expenditure on repairs and renewals may 
be deducted from the gross earnings, if they do not exceed 
*'what is usually expended for such purposes during an 
average of three years preceding," but that according to the 
decision of the Judges, Income tax was legally chargeable 
on money reserved to make good deterioration which had 
already occurred but which as yet had not demanded 
actual renewals. 

The above decision manifested so clearly a need for an 
alteration in the law, that in the Customs and Inland 
Revenue Act of 1878 (41 Vict chap. 15, section 12) it was 
enacted : — 

" 12. Notwithstanding any provision to the contrary contained in any 
Act relating to income tax, the Commissioners for general or special 
purposes shall, in assessing the profits or gains of any trade, manufac- 
ture, adventure, or concern in the nature of trade, chargeable imder 
Schedule (D), or the profits of any concern chargeable by reference to 
the rules of that schedule, allow such deduction as they may think just 
and reasonable as representing the diminished value by reason of wear 
and tear during the year of any machinery or plant used for the 
purposes of the concern, and belonging to the person or company by 
whom the concern is carried on; and for the purpose of this provision,* 
where machinery or plant is let to the person or company by whom the 
concern is carried on upon such terms that the person or company is 
bound to maintain the machinery or plant, and deliver over the same in 
good condition at the end of the term of the lease, such machinery or 
plant shall be deemed to belong to such person or company. 

" And where any machinery or plant is let upon such terms that the 
burden of maintaining and restoring the same falls upon the lessor, he 
shall be entitled on claim made to the Commissioners for general or 
special purposes, in the manner prescribed by section sixty-one of the 
Act of the fifth and sixth years of Her Majesty's reign, chapter thirty- 
five, to have repaid to him such a portion of the sum which may have 
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been assessed and charged in respect to the machinery or plant, and 
deducted by the lessee on payment of the rent, as shall represent 
the income tax upon such an amount as the said Commissioners may 
think just and reasonable, as representing the diminished value by 
reason of wear and tear of such machinery or plant during the year : 
Provided that no such claim shall be allowed unless it shall be made 
within twelve calendar months after the expiration of the year of 
assessment." 

It is to be observed that the above Act provides only for 
an allowance in regard to the depreciation of Machinery 
and Plant and entirely excludes Buildings, and that the 
decision of the Commissioners as to the amount to be 
allowed is left without appeal. 
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There are various methods of estimating the Deprecia- 
tion of a Factory, and of recording alterations in Value, but 
it may be said in regard to any of them that the object in 
view is so to treat the nominal capital in the books of 
account, that it shall always represent as nearly as pos- 
sible the real value. The most effectual method of securing 
this would be, if it were feasible, to Revalue everything 
at stated intervals, and to write off whatever loss such 
valuations might reveal without regard to any prescribed 
rate. By such a plan the deterioration due to a period of 
arduous working, or to an average or idle year, would be 
properly allotted. 

Such a system is adopted oftenest in factories where 
the trade and plant are of so simple or uniform a kind Where adopted, 
as to allow it without difficulty. In some manufactories 
there are a few chief items of plant which are more impor- 
tant than the rest, and whose condition and value therefore 
need special consideration. Thus an iron-smelter may 
directly estimate each year the value of his blast furnaces 
and blowing engines, and for the miscellaneous or subsidiary 
plant be content to write a percentage off the original cost 
without a very close examination. 
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This plan of valuing every year instead of adopting 
a depreciation rate, though it is the more perfect, if strictly 
carried out, has some disadvantages. The two leading con- 
siderations in such an appraisement are generally the condi- 
tion of the machine. or other appurtenance, and its earning 
power. In both these respects there may be absolutely no 
sign of deterioration; a machine may appear and for all 
practical purposes be as good as new, and may show proof 
of it by actual earnings. Yet none the less its working life 
is shortening every year, and unless some provision is made 
for a replacement a severe loss will fall on the future. And 
if, with this in view, something is written off the value, 
though no alteration is apparent, then the plan of a 
depreciation rate is really adopted. 

Manufacturers who abstain in the earlier years of work- 
ing from writing off depreciation, because they may see 
no signs of a lessened value, might find it difficult to obtain 
the full value from an insurance company, in the case of 
destruction by Fire. 

For the above reasons, and because of the time, trouble, 
and expense it would involve, a system of annual valuation 
is seldom strictly maintained ; and even where a balance 
of profit and loss is duly struck every year, an annual 
valuation of the plant may be deemed impracticable. The 
next best plan, which is that generally followed, and which 
it is intended now to investigate, is to establish average 
rates which can, without much trouble, be written off every 
year, and to check the result by complete or partial valua- 
tion at longer intervals. 
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Before dealing in detail with the various kinds of pro- 
perty in a factory, and attempting to set up a mode of 
treatment and rate of depreciation appropriate to each, 
there are certain preliminary questions that need attention. 
First, the value of any building, plant, or apparatus, or 
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aggregation of them, may be largely affected by circum- 
stances outside of their physical condition, and it may be 
convenient at the outset to separate such circumstances 
from the wear and tear due to actual use. Among such 
circumstances are the Tenure under which the factory is 
occupied ; the Permanency or steadiness of profitable em- 
ployment which may be anticipated ; the likelihood of New 
Inventions, processes, or machines coming into use which 
may supersede and render Obsolete those whose value 
or depreciation are in question ; or vicissitudes and 
catastrophes which cannot be provided for by ordinary 
Insurance. Conditions and contingencies such as these, 
if they are to be estimated and provided for, may be said 
to demand a Reserve or Sinking fund, rather than a rate 
of depreciation, and in most cases it would be found 
desirable thus to isolate them in the accounts ; but what- 
ever be the precise method of doing it, they must be duly 
considered. 

In regard to Tenure, if the factory be only rented by the 
occupier, then the sum to be provided for depreciation will 
depend partly upon the conditions of tenancy ; and if the 
rent covers fair wear and tear, the occupier need only keep 
the plant that belongs to the landlord in working order 
for his own purposes. As, for instance, in cases where a 
tenant possesses looms or other machines while the land- 
lord provides the workshop and engine-power, but leaves 
the current repairs to the tenant. 

A more usual tenure is that under which the premises 
are built by the occupier on land held on Lease, with the 
usual condition that the buildings and the permanent 
Fixtures become the property of the ground landlord at 
the end of the term. Without here going into the legal 
question of what constitutes landlords' fixtures, it may be 
said that in the case of fixtures added to a building for 
purposes of trade or manufacture the law leans more to 
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the interests of the tenant than in the case of ordinary 
house fixtures. Where the circumstances would admit 
of doubt, proper stipulations in the agreement of tenancy- 
should have been made. There are, however, few trades 
in which, if the tenant has equipped the factory with plant, 
all of it can be removed by him. 

In the absence of a stipulation that the landlord must 
release or pay for, such additions to the freehold, the 
provision of a Sinking Fund sufficient to give back the 
capital expended by the tenant becomes a matter of great 
importance. If the lease be for a long term, the annual 
charge, if it begin with the lease, will not be found burden- 
some, 3 J. 8rf. invested every year for 80 years at 4 per cent., 
as is the practice of insurance companies, procuring a return 
at the end of that time of ;^ioo ; or ^th part may be 
written off annually. Moreover, such a rate must not be 
considered as all due to the terminable tenure, because 
a freeholder would incur a considerable proportion of it 
— even if repairs be duly attended to — to compensate for 
the reduction in value due to time and use. In other words 
a depreciation rate would be necessary to compensate for 
wear and tear, and in the later years of a leasehold term, 
this would become merged in a sinking fund to repay all the 
capital. 

But as under these conditions the tenant will feel under 
no obligation to give up more than the terms of his lease 
compel, he will, while maintaining the plant to the end 
of the term in sufficient order for his own purposes, abstain 
from replacing obsolete fixtures by new ones, and in regard 
to portions which are seldom used, may even let them wear 
out before the lease ends. Even if the occupier is to 
deliver up the factory in good tenantable condition, it does 
not follow that the repairs shall have been effected with so 
liberal a view to the future as the occupier might have as 
owner; nor is it to be assumed that fixtures fairly worn out 
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in the work of the factory should be replaced by new ones. 
Therefore, as against his sinking fund, the occupier will, in 
the last years of his term, reduce the cost of maintenance. 

The Permanence or steadiness of profitable employment 
or the reverse has to be taken into account in deciding on 
the depreciation in the value of plant A factory may be 
employed in some subsidiary trade, or in supplying some 
other undertaking which is not certain of continuing; or a 
patent, or a privilege, or a contract for a term of years may 
be near its termination. Owing to contingencies of this 
sort, which are too various to enumerate, the conditions of 
past successful working may be liable to such serious altera- 
tion or actual termination, that it is obvious a high rate of 
depreciation should be written off the plant, so as to bring 
down its nominal value to that which it will have under 
any such anticipated contingency. Again, a factory may 
have been erected to utilise a limited quantity of materials 
— timber, stone, or minerals — ^which when exhausted would 
leave machinery and plant of reduced value for removal. 
Here also an ordinary depreciation rate should really be 
supplemented by a Sinking fund so that the capital sunk 
in the plant may be recovered. 

There are manufactures which, though they may be 
fairly considered permanent, are subject to violent Fluctua- 
tions, rendering plant idle for considerable periods. Such 
are the lace trade, and others depending on fashion. In 
calculating the cost of manufacture and the profit obtainable 
in trades such as these, a higher rate of depreciation should 
be assumed in years when the plant is in full operation to 
make up for idle years when little or no profits are earned ; 
for though the actual deterioration during these idle years 
may be small, the chance of supersession by new inventions 
always continues. 

Again, the possibility of New Inventions, processes, or 
machines coming into use, which may supersede or render 
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obsolete an existing plant, is a contingency that presses on 
many manufacturing trades, and especially on those which 
are of a new kind or in a transition state. This risk, which 
may be said always to exist to a certain extent, is one of 
degree, and in some trades it is the greatest risk of alL In 
some factories there is little risk of machinery becoming 
obsolete ; in others the risk is confined to certain parts of 
the plant Thus in an engineering factory, although steam 
engines, steam hammers, lathes, and other machines of a 
customary kind are subject to improvement, and may 
for particular purposes be superseded, they are of use in so 
many kindred trades that they have a value till worn out, 
even if at worst they have to be sold to other users. So 
also in a hosiery factory there are certain machines which 
have been proved by a long experience to be always re- 
quired, while other of the machines maybe liable to become 
obsolete. Invention is constantly being directed to auto- 
matic processes which may perform easily and mechanically 
what has hitherto been possible only with highly skilled 
labour or superintendence ; and where radical alterations and 
improvements are being made from time to time in plant 
of a special kind, most of it useless for any other purpose, 
it would be unsafe to write off for depreciation the mere 
loss by wear and tear unless the rate on such a basis 
reduced the book value rapidly. 

New Inventions are generally directed towards a Saving 
in Labour and an Improvement in the product, and special 
plant, when once superseded by such inventions, may prove 
unsaleable as second-hand plant, except in so far as it may- 
have a piecemeal or scrap value, because no reduction in 
price of the superseded machinery would balance the ex- 
penditure in labour its use would involve, or the inferiority 
of its productions. The risk may arise, not from improve- 
ments in the machinery, but from alterations in the kind of 
product, rendering new machines necessary to suit new 
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patterns or types. Contingencies such as these should 
encourage an ample reduction of nominal value in the 
early years of working, so as to bring down the book 
value of. the plant to a point which will allow even of 
dismantling without serious loss. In such trades, profits 
should be large enough to allow for a liberal and rapid 
writing off of capital value. The same security is attained 
by the constant addition of new and improved machinery 
out of revenue ; and undertakings in which the profits of 
prosperous times have been applied in this way in the 
renewal of plant rather than in the distribution of 
high dividends, have a considerable advantage, when 
trade becomes dull, in competing with rival undertakings 
burdened with an unrelieved capital account. 

In certain trades there are other contingencies to be 
provided for before the net earnings can be fairly treated 
as profit, and though they do not strictly come within the 
scope of a depreciation rate, they may be referred to here. 
Such are risks which demand an insurance fund, but to 
which the ordinary systems of insurance are inapplicable. 
For instance, in or about a mine or quarry, there may be a 
risk of flooding, which would render useless the machinery 
and plant ; or in a factory where highly inflammable or 
explosive articles are made, the risks may be so great or 
uncertain that no insurance company will underwrite them 
at any reasonable rate. 

But while as between a few partners it might be con- 
venient to consider all these circumstances as part of one 
general system of depreciation, they would, in the case of 
numerous partners, or of a joint -stock company, be more 
properly provided for by a Reserve fund, stated in the 
accounts, and distinct from the depreciation by wear and 
tear. For, as it is impossible, by a mere annual writing off, 
to exactly balance uncertain contingencies, the grouping of 
all together may tell unfairly in either direction on the 
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holding of those who have only a fleeting interest in the 
undertaking, or who cannot afford to stand by their invest- 
ment to a future day. 

To those who are concerned in the management, and who 
know the basis on which a general rate has .been arrived 
at, the name by which the provision is stated may be a 
matter of indifference ; but to partners or shareholders who 
are unaware of the circumstances, a separate reserve fund 
will ensure a fairer valuation of their property ; and in case 
of a change or termination of the partnership, or of a cessa- 
tion of the business, there is then a specific fund in hand 
which may even render a valuation unnecessary. But those 
who are responsible for the management sometimes prefer 
to include in the depreciation rate what is really a reserve 
or insurance fund, so as to disguise the economies they are 
practising, and avoid the claims of shareholders who might 
prefer to divide and appropriate an undiminished income. 

In regard to Reserve funds, the question sometimes 
arises whether the money so set apart may properly be 
employed in the business itself, or whether it should be 
invested outside the business. If the object of the reserve 
be to provide ready-money for some sudden call, the latter 
plan may be expedient, but in a manufacturing business the 
reserve may generally be best employed in it. Money can 
seldom be safely invested so as to be immediately available 
and yet at a rate of interest as high as that which a manu- 
facturer could afford to pay for the use of it. If some of the 
capital employed in the factory is borrowed, such a use of 
the reserve fund will go to diminish the need for borrowing. 

The current of events may be the reverse to those just 
supposed. Thus, the value of the site on which the factory 
stands may be increasing in value by the growth of the 
town and neighbourhood, or the demand for the products 
of the factory may be increasing at a greater rate than the 
competitive supply, or the reputation of the factory may 
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be increasing its trade and profit. But circumstances such 
as these, however much they may increase the real value 
of the undertaking and may justify a corresponding valua- 
tion in the case of change in partnership or sale of shares, 
cannot safely be set against actual physical deterioration DeterioratioxL of 
of the plant. The latter, as a distinct and unavoidable oontmues. 
circumstance, should be dealt with on its merits, and im- 
provements in another direction be left to a subsequent 
valuation, when the real maximum value has to be ascer- Seepage 66. 
tained* 

In a joint-stock company effect may be given to such 
assumed increase in value by the higher market value of 
the shares ; further the original capital of a company may 
be increased under such circumstances by the distribution 
to the shareholders of new shares as a " stock dividend." stock dividends. 
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In order to estimate correctly the alteration in value which 
the capital sunk in factory plant undergoes from year to year, 
it is necessary to have some record of the original value or 
cost as a starting point. If the factory has been bought, 
the price forms this basis; if it has been built and 
equipped by the occupiers, there will either be a record of 
capital expenditure, or if not, as frequently happens in 
factories which have grown up by slow and irregular 
additions, and it be desired to inaugurate a proper system, 
a valuation will be necessary, to which subsequent deprecia- 
tion rates can be applied. It may be that each annual 
review will show a growth of value by mere extension 
even after deducting for deterioration ; but it is important 
to take strict account of the latter, so as not to allow the 
nominal capital to be unduly swelled. 

In some undertakings, not only the method, but the 
rate of depreciation is fixed in the deed of partnership or 
articles of association. It may have been a wise precaution 
to agree upon the principle of writing off, and even to 
fix a minimum rate, but it is obviously impossible to 
thus decide in advance on an absolute rate. Some- 
times it is prescribed that deterioration by time and use 
shall be met by applying a fixed proportion of the profits 
to make good what has been lost. This method is more 
frequently adopted in the articles of joint-stock under- 
takings in France than in England ; but it is obviously 
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unsound, as deterioration goes on even if no profits are 
being made. A percentage on the output or cost value of 
the products would be a better plan, and by referring to the 
accounts of preceding years a fair rate from this point of 
view may be established. While, however, this is useful^ 
and indeed necessary, in estimating the cost of future 
production, it is not the best for dealing with the past. 
A percentage on the capital value as it was left at a 
previous review is for this purpose the most suitable. 
The sound plan is to write off this percentage in every year, 
besides charging to revenue the expenditure for repairs. 
It is, however, quite proper in determining the rates 
of writing off for any year, to take into account the 
activity or slackness of certain departments. Credit has 
also to be taken in the plant account for actual renewals 
and additions which have been made. 

It must always be remembered that to depreciate plant 
is to provide for contingencies as well as for the rate of 
wearing out which may be immediately visible. Therefore, 
till a factory has been working for many years, any rate of 
depreciation must be tentative and subject to occasional 
adjustment If a very low rate be adopted and yet after a 
course of years be shown to have been sufficient, it does 
not follow that the original adoption of such a rate was 
prudent. The risks have been run, and should have been 
provided for. 

The great diversity of system renders a comparison 
between the practice in different factories difficult. In one, 
the greatest attention will be paid to repairs ; renewals and 
even extensions will be effected out of revenue, and little 
or nothing written off for depreciation. In another, there 
may be apparently an ample provision made in the capital 
account for depreciation ; but repairs may be neglected, 
and a too liberal addition may be made to capital for 
so-called new plant 



Writing off in 

proportion to 

output. 



See pagers. 



Bepain charged 
to revenue. 
Seepage 46. 



Bates subject to 
adjustment 



Comparison of 
factories difficult 



22 The Depreciation of Factories, 

To facilitate a correct estimate of deterioration it is 
Division of plant expedient in many undertakings to divide the property into 
classes and to deal separately with each. Sometimes it is 
preferred to write off at one average rate from the whole of 
the sunk capital ; and, if this average happens to be a fair 
one, the method has the advantage of simplicity. But 
simplicity is its only merit, and it has many drawbacks. 
Buildings and machinery generally require very different 
Average rates rates ; and although a fair average may have been estab- 
lished, this is liable to be affected by the vicissitudes of 
particular years, and without modification may lead to con- 
siderable error. For instance, the manufacturing work of 
one year or a series of years, may have told more severely 
on certain parts of the plant or buildings than on other 
Wear and tear parts, and if the wear and tear due to such work have not 
^ ° ' been sufficiently noted, estimates for future operations of a 
similar kind, which allow only for the previous depreciation 
rate, may prove erroneous. 

There are frequent instances of factories engaged in 
multifarious operations, where a certain total result of profit 
is obtained, concerning which little or no investigation is 
made to ascertain to which branch of manufacture it is due. 
Analysis of And in the absence of a proper analysis, the most re- 
charges, munerative class of operations may be neglected, or con- 
tracts taken in other branches at prices which would show 
a loss if the deterioration of plant due to them were pro- 
perly allotted. As a corollary to the foregoing, it should 
be held dangerous to establish an average rate merely 
because it has been found appropriate in some other factory 
apparently similar, unless the conditions are exactly alike. 
Eqnal instalments Sometimes an equal instalment from the original value 
**written off!^** ^f ^^ plant is written off every year ; sometimes each 
machine or item of plant is considered separately ; but it is 
more usual to write off a percentage, not of the original 
value, but from the balance of the plant account of the 
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preceding year. Thus, if at the end of the first year 10 per 
cent has been written off £ 100, then the 10 per cent will 
in the second year be written off ;g'90, and so on. Additions 
made within the year go, however, to neutralise such 
reductions, and in many cases to increase the actual total 
capital value. 

When dividing into classes the capital sunk in manu- 
facturing plant, it is desirable, on the one hand, to 
have various distinct general categories ; on the other 
hand, a minute subdivision is generally impracticable and 
inconvenient. 

The following is an example of the classification 
frequently adopted in factories : — Preliminary expenses ; 
Land, including adaptation ; Buildings and wharfs ; Fixed 
plant and machinery ; Steam engines, boilers and furnaces ; 
Small loose plant and tools ; Horses. 

In establishing a new manufactory there is often an 
outlay of capital for Preliminary Expenses, giving no actual 
asset in buildings, plant, or other tangible property. Such 
are the legal expenses connected with the formation of a 
joint-stock company, and in some cases there are the ex- 
penses of obtaining an Act of Parliament. Outlay of this 
kind maybe just as necessary to the purpose in view as any 
other part of the expenditure, and may have been foreseen 
and reckoned on as part of the required capital. While, 
however, the earnings of the factory may, so long as they 
continue, afford a profit on such accessory outlay, the latter 
may be quite valueless as an asset in the event of the 
undertaking being wound up or sold, and therefore it is 
generally deemed prudent to cancel quickly this portion 
of the capital by writing it off annually out of the earlier 
earnings. 

If the undertaking has been purchased as a going 
concern, and a specific sum paid for Goodwill, somewhat 
similar considerations will arise. No rule can be set down 
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for a rate of depreciation for this purpose. If the amount 
be small, it may be wiped off at once out of the earnings 
of the first few years, or it may form a legitimate object 
to which to apply the surplus profits of a prosperous year. 
But there are often cases where it would be unfair, as 
between partners, to write off entirely out of present 
earnings an outlay which was necessary to the establish- 
ment of the business, and of which, therefore, future 
earnings might justly bear a share. There are also cases 
where the goodwill forms so real and important an asset 
that it would be erroneous to cancel it in the capital 
accounts. Such a case for instance occurs when the name, 
or trade-mark, or brand of a manufacturer, has been so long 
or widely established as to ensure a regular or profitable 
flow of business. 

Where preliminary expenses have been incidental to the 
purchase of Land which has since undoubtedly risen in 
value, such an increment may be held to sufficiently 
balance the expenses, which may then need no other con- 
sideration, as a sale at any future time would recoup the 
original outlay. So long, however, as the facts are cor- 
rectly recorded in the books — so that in the case of a 
change in partnership or sale of shares the reduction which 
has been made in the burden of capital, and the enhanced 
value of the shares, will not be lost sight of — the writing 
off of all preliminary expenses is a distinct advantage. 
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CHAPTER III, 



LAND AND BUILDINGS. 



Land occupied by a manufactory generally maintains its 
full value, and no provision for depreciation is necessary. 
In England, especially in large towns, the tendency is 
towards a growth in value; the factory itself may have 
become the centre of an industrial population engaged in ' 
kindred and contributory trades, while the construction of 
railways, docks, and other facilities for transport may 
largely increase the value of the site. More than this, the 
expenditure for clearing and preparation of the site, as 
well as the formation of roads and wharfs may have added 
a more than corresponding value to the land. 

Where a factory originally built in an open neighbour- 
hood has been long established, it may have become so 
surrounded by a growing town as to have acquired value 
as a site for other classes of buildings entirely dispropor- 
tioned to its original purpose ; and in large cities it 
constantly occurs that a factory may be dismantled, and 
the site sold for a price high enough to pay for the 
building of a larger and better factory elsewhere, on a 
more commodious site. 

While, however, it may be equitable in the case of 
a change of partners or business to revalue the site, 
or take into account its prospective value, the possible 
increment should not be mixed up with the annual 
accounts of the undertaking farther than to justify the 
maintaining the capital value of the land itself without 
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depreciation. If nothing be written off the value of plant, 
although obviously deteriorated, on the plea that the in- 
creased value of the land balances the loss, a profit thus 
shown is obviously not due to the manufacturing trade. 
A division of profits from this source may, however, be 
temporarily justified in a time of depression, to allow 
of a moderate interest on capital, but even in that case 
the facts should be shown in the accounts. 

But although the land in towns tends to rise in value, 
there are occasionally cases where its value may depreciate. 
Thus, the growth of the town, or the opening out of rail- 
ways and roads in a new direction, or a change in the 
locality of the trade, may leave the factory isolated or 
unfavourably placed So, again, when a trade has pros- 
pered because of its contiguity to a certain port, a diversion 
of imports or exports may diminish or destroy the trade 
of the factory. Again, where a particular industry has 
flourished because of favourable customs duties either at 
home or abroad an alteration in the tariff may entirely 
alter the course of trade. 

Thus it might prove necessary, if the factory were to 
be sold, to dismantle it for a more appropriate purpose in 
order to restore the land to its natural value. Even while 
the manufactory is still a going concern, it might be prudent 
to write off something from the original value of the land 
so as not to leave all the burden of the loss to those who 
might be proprietors at a time of change. Sometimes 
depreciation is necessary, not because of any real falling off 
in value, but because the land was bought in a time of in- 
flated prices. As a general rule, however, no depreciation 
rate is needed for the capital sunk in land and its adap- 
tation. 



Buildings may be considered to include all structural 
additions to the land, and therefore, not only workshops 
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and ofSces, but wharfs, railways, and tramways, may for 
the present purpose be placed in one category. It very 
often happens that in the accounts of manufactories no 
allowance is made for deterioration of buildings, it being 
considered that if kept in proper repair they are permanent 
The term of endurance depends primarily on the solidity 
and quality of the original work, and thereafter on the atten- 
tion paid to repairs. But besides current repairs, there must 
also be partial renewals from time to time, at intervals far 
apart in the early years of the undertaking, but shorter as 
the factory grows older. This would tell heavily, and 
perhaps unfairly, on the interests of those who happened at 
the later period to be proprietors, unless some provision 
had been made by writing off some of the value in the early 
years. 

An undue cheapness in construction shows itself after a 
few years of working ; or an alteration in the trade of the 
factory to heavier work than that for which the buildings 
were designed, may tend to weaken and destroy them. 

In reckoning the proper rate of depreciation for 
buildings of brick or stone, they may be divided broadly 
into two classes, as those subject only to ordinary deterior- 
ation from time and weather, and those which suffer also from 
abrasion, concussion, or other special incidents of working. 
In an engineer's factory, for instance, the pattern shops, fitting 
shops, lofty chimneys, storehouses, and offices might come 
in the first division ; while the foundry, smithy, and, in 
some heavy trades, the machine shops and erecting shops 
might, as being liable to rougher usage, be placed in the 
second. And even in lighter trades, if quickly-running 
shafting or machinery be attached to the walls or roof 
framing, the effect on the building may be injurious. 

If proper attention be paid to the roof-covering as well 
as to the painting of ironwork and woodwork — the expendi- 
ture being all made out of revenue — a depreciation rate of 
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\\ per cent would suffice in the first class, so reducing each 
original £\qqo to ;f686 in thirty years, and a rate of 4 per 
cent might be appropriate for the second class, reducing 
every £\ooo to ;f665 in ten years. If, then, at the end of 
these thirty and ten years respectively £200 be spent in a 
thorough renewal, this new expenditure might be properly- 
added to the capital value, and the writing off for deprecia- 
tion go on again. In most factories an average of ij per 
cent for buildings will generally be found appropriate if due 
attention is paid to repairs. Such a rate will bring down a 
value of ;f 1000 to £^1^ in thirty years. 

Buildings of wood or iron would require a higher rate, 
ranging from 4 to 10 per cent, according to the design and 
solidity of the buildings, the climate, the care and the 
regularity of the painting, and according, also, to the usage 
they are subjected to. Thus, strong wooden buildings in a 
cold dry climate might last almost as long as brick structures, 
while light wooden sheds in England would not last one- 
sixth as long. Strong well-fitted iron buildings will last as 
long as brickwork if properly painted, but the cheaper kind 
of iron buildings, on light columns, with loosely fitted roof 
framing and covered with corrugated iron, galvanised, but 
unpainted, would in a damp climate be so wasted by rust 
and shaken by the wind, that they would be quite worn 
out in from ten to twenty years, the old materials being 
then almost worthless. 

In factories where such operations as melting, hammer- 
ing, and rolling of iron are carried on in buildings of the 
last-mentioned sort, a depreciation rate of 5 per cent, 
would be quite inadequate; and even substantial brick 
buildings subjected to the vibration due to steam hammers 
and the strains of heavily loaded cranes might require, 
even though current repairs were attended to, a rate of 
5 per cent, to provide for occasional thorough renewals. 
In any case, the object in view in deciding upon the system 



Land and Buildings. 



29 



and rate of depreciation should be to have always a book 
value not exceeding that which a fresh valuation would 
give ; and periodical valuations may be required to show 
whether an increased or diminished rate was necessary for 
the future. 

The question as to how far the expenditure on current 
repairs and renewals would alone meet the case, depends, 
as has already been stated, a good deal on the size or 
extent of the factory. Thus in large and long-established 
works, a certain proportion of the whole might be re- 
novated and even rebuilt every year, and this, if done out 
of revenue, might render a depreciation rate unnecessary. 
But in a small factory, or one recently established, such 
renewals might not become necessary for many years, and 
a depreciation rate, dividing the loss over many years, 
would be needed to accumulate a fund to be drawn upon 
in the future. The risk of error is greater when divided 
over many years than in those cases where the annual 
outlay shows clearly the fleeting value of the buildings. 

Furnaces and ovens, which wholly or in part, are actually 
destroyed by the operations of manufacture, obviously 
demand a special system of depreciation or a reserve 
fund, particularly where they are too few to give an annual 
average of renewals. 

Wharfs and railways should be maintained out of 
revenue, but unless they be of large extent, thus ensuring 
every year an average expenditure for renewals, a rate 
of depreciation will also be necessary, which will, in effect, 
serve as a reserve fund For instance, if there be works 
of this kind having an original cost of ;^iooo, a rate of 3 
per cent, will in ten years reduce the book value to 
£717. If then ;^200 be expended on actual renewals, such 
as sleepers, rails, and masonry, this new outlay may be 
properly added to the book value, and the same rate of 
depreciation be continued. Where the quantity of rails is 
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sufficient to be classed as a separate item, it is generally 
considered prudent to write the value down to that of old 
iron or steel, and there leave it, the capital account being 
brought back to its original amount by future renewals. 
The circumstances which arise from a limited tenure, or in 
See page <^. regard to fixtures as between landlord and tenant, are 
referred to elsewhere and sometimes involve legal questions 
which need not be dealt with here. 
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CHAPTER IV. 



PLANT AND MACHINERY. 



Fixed plant and machinery are sometimes included in 
one category with buildings, and an average rate written 
off the whole. It is, however, the purpose here to consider 
them separately, and this is necessary as a primary step 
even if an average rate is to be adopted. 

There is a wide range within which values may alter, 
but a proper estimate may be approached, and the issues 
narrowed by regarding first the extreme limits of value. 
For instance, the highest value of any machine will be the 
cost of a similar machine, ready for immediate use, together 
with the expenses of installation. If invention and skill 
have been bestowed on any additions, a higher value may 
have been reached than is represented by the original cost 
and the subsequent outlay, and this notwithstanding that 
the machine is partly worn. The best proof of efficiency 
in a machine may be afforded by actual working. Such a 
proved value may be again increased by surrounding cir- 
cumstances, such as that, as part of a going concern, 
profitable employment is assured, or that the readiness of 
the machine for immediate use gives it a value above that 
of a new machine, which would take time to get into 
working order. But these latter considerations, while de- 
manding full weight in the case of valuation on a change 
of ownership, cannot properly affect a scheme of deprecia- 
tion for wear and tear. 

The lowest extreme is represented by the " scrap *' valu^e, 
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or the price which may be depended on for the old mate- 
rials. The relation which this lowest value bears to the 
original cost obviously depends on the proportionate value 
of the materials and that of the labour that has been bestowed 
Valuable lerap. upon them. Articles of copper and brass may have a scrap 
value approaching nearly to the price when new. So also 
may articles of cheaper materials if of a simple kind. Thus, 
old rails, or railway chairs, may be worth as scrap iron half 
their original value. On the other hand, the scrap value 
of light and intricate machinery may be a mere fraction of 
the original cost. Again, the value of old material is some- 
Scrap ezpenBive times greatly reduced by the cost of preparing it for re-use ; 
such is the case with the removal and breaking up of 
cumbrous and heavy ironwork. 

Circumstances such as these must be taken into account, 

Depreciation rate, for the main factors in calculating a rate are — i. The Original 
how based. 

value ; 2. The probable working Life ; 3. The Ultimate 

selling value when worn out or superseded. Therefore, in 
deciding upon an appropriate rate of depreciation, which 
will in a term of years provide for the estimated loss, it 
is not the original value or cost which has to be so pro- 
vided for, but that cost less the ultimate or scrap value. 
Deterioration not With machinery as with buildings, the first years of 
yearlT working show, in many cases, little or no reduction in 

value, and yet it is clear, that however long the working 
life is to be, it begins to shorten from the first, and the 
value must be depreciated accordingly. But this principle 
has to be applied with considerable qualification where 

Frequent repairs really renew the life of the machine and pro- 
renewals of same 

machine. long greatly its period of useful work. For instance, a 

locomotive* during its life may have its wheel tires 

renewed four times, its boiler three times, and be painted 

seven times, so that before the framework, the wheels, 

* R. Price- Williams on " Rolling Stock." (See footnote, p. 3.) 
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and other more durable parts fail, and the engine is broken as in locomotives, 
up, much more than its original cost will have been ex- 
pended on it ; the value of such renewals should be duly 
credited in a proper system of depreciation. 

In the case of fixed machinery, worn out or superseded, 
it must always be borne in mind that the adoption of any 
new machine not only involves the cost of purchase, some 
of which could be recovered by an ultimate re-sale of it, 
but also the additional expense for installation ; the latter 
outlay being irrecoverable, and only remunerative to the 
purchaser by the continuance of working. 
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The Deterioration of machinery depends on many cir- 
cumstances, some of which relate to the Machine itself, 
and others to the mode of Using it. First, as to the 
machine itself, its quality, and the skill with which it 
has been set up afiFect its durability. In the case of a 
machine which has to withstand concussion or strains, 
the weight of the framework or other fixed parts must be 
sufficient to absorb the shocks of impact without undue 
vibration. Where the inertia of the framework is insuffi- 
cient for this, oft-repeated strains will render the machine 
unsteady or untrue, and will destroy its efficiency long before 
it is in other respects worn out. The same unsteadiness 
may result if the machine is insecurely attached to its sup- 
ports* In this respect velocity has to be considered as well Effect of velocity, 
as the force of the blows. A frame strong enough to absorb 
a certain strain may deteriorate if the strains are rapidly 
repeated. For slow speeds, an approximate balancing of the 
moving parts may suffice, while for high velocities, when 
the slightest inequalities are intensified by the speed, 
exact balancing and the most accurate fitting are necessary 
to prevent the machine or its supports being shaken loose 
and destroyed. If wearing parts have not been properly 
hardened, or if arrangements for making good the wear or 
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for inserting new parts have not been provided, the effective 
life of the machine may be limited to that of the wearing 
parts. 

Care in management goes far to determine the dura- 
bility of a machine. Protection from dirt or injury, perio- 
dical painting, and lubricating with good oil, may render 
one machine twice as durable as a similar one in which 
these precautions are neglected. 

The hours of actual work have also to be considered 
in comparing the deterioration of one machine or factory 
with another. In some factories overtime is the constant 
practice, and the wear and tear correspond. This would 
be duly met if the reserve fund or depreciation rate were 
proportioned to the output ; but under the usual plan of 
writing off annually a certain part of the capital value, 
the deterioration due to incessant working would not be 
provided for by a rate appropriate for ordinary working. 

Severity of working has to be taken into account as 
well as the hours of work. A certain margin of strength 
being given to a machine, there is a wide range within 
which it may be forced to its great detriment, without 
actual risk of accident. Thus a steam boiler or engine 
may be worked with a higher pressure of steam than its 
designer intended, or toothed wheels be made to transmit 
greater power; or machines intended to deal with light 
materials, or to manufacture light goods, may be set to 
work on heavier materials and goods. Where production 
is stimulated by a system of piecework, the deterioration 
>of the plant is likely to be more rapid than in a factory 
where the workmen are paid according to time only. Safe- 
guards can be provided against excessive strains, yet when 
the labour of the workmen may be lightened, or their 
wages increased by forcing a machine, special care must 
be taken that the precautions are observed. Thus safety 
valves in boilers may be locked, registers of speed rendered 
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inaccessible to the workmen, and other similar mechanical 
arrangements provided. 

In very busy times, when there is a pressing demand 
for the products, and profits are large, it may be expedient 
and remunerative to work long hours, and to force the 
plant and machinery to their utmost power, even at the 
risk of a breakdown, so as to take full advantage of the 
transient high prices ; but in such a case a corresponding 
rate would have to be written off for depreciation. 

There is often in a factory some large or special machine 
which, though necessary to the execution of certain occa- 
sional work, is seldom used. The deterioration of such 
a machine is therefore slow, but as a machine seldom 
needed is not so saleable as one of an accustomed kind, 
it is best to include it in the general depreciation rate. 

In small factories, where the purchase of new machines 
occurs but seldom, it is particularly important to provide 
for such outlay by an annual depreciation rate. In large 
factories, the purchase of new machines and the renovation 
of old ones are so frequent that the loss by deterioration is 
made manifest; the danger in these larger undertakings 
being that too much of the expenditure for renewals may 
be added to the capital value. If in an ironworks there 
be six steam hammers, it is probable that each year one 
of them may require extensive repairs, such as a new 
piston-rod, or cylinder, or anvil, while every second year a 
new hammer may have to be bought. Such outlay, if all 
defrayed out of revenue, might balance the average de- 
preciation of the whole ; but in a small factory, where only 
one steam hammer is employed, an annual depreciation rate 
would be required to balance the outlay when it comes. 
Discrimination is needed in allotting these charges, for, 
while it is prudent and necessary to provide for renewals 
by an accumulated fund, the expenditure when it comes 
may be fairly considered as tending to restore the capital 
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value. For a liberal rate of depreciation in preceding 
years will have brought down the book value of the plant 
to a point corresponding with its worn condition. 

The risk of the plant becoming obsolete before it is 
worn out has already been referred to. Sometimes where 
a machine as a whole may continue serviceable, important 
parts may become obsolete. Thus, in an iron-rolling mill, 
new rolls may be cut to produce a certain pattern of bar 
iron, and if this pattern be of a standard shape and size 
constantly in demand, the rate. of deterioration may be 
based on its probable durability and the number of tons of 
iron which the rolls will produce before they are worn out 
If, however, the pattern be peculiar in shape or size, a 
higher rate of depreciation is necessary ; indeed, it may 
be proper to charge the whole cost of the rolls to the first 
lot of bars produced. In this respect the rolls must be 
treated like foundry patterns, which are in some cases 
charged to one set of castings for which they have been 
specially made, and in other cases, as stock or standard 
patterns, are properly charged to capital. There are 
numerous other industries where a large proportion of 
the cost of manufacture is for the design and patterns, and 
a due depreciation in value is always of great importance. 
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In regard to the proper rate of depreciation for 
machinery, there is, even in well-managed factories of 
similar class, a wide divergence of practice. Thus, in a 
new factory doing a profitable business, private partners 
will, in their desire to be on the safe side, sometimes 
commence by writing off annually 10 per cent, from 
machinery of all kinds. Unless there be some apprehen- 
sion of the plant becoming obsolete, this is generally too 
liberal a rate for fixed machines, unless it is neutralised in 
some other way. In other cases, the records of many years* 
working may show that 2J per cent, is sufficient, because 
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the machinery was good in kind and quality to begin with, 
partly also because the expenses of installation and of 
liberal repairs have been defrayed out of revenue, and 
partly because the machines have been moderately 
worked. 

In engineering factories the rate which will probably 
meet the deterioration will generally be found between 5 
and 10 per cent. Where the work is of a moderate kind 
which does not strain the machines severely, and where 
the hours of working do not average more than sixty per 
week, 5 per cent would generally suffice for machinery, 
cranes, and fixed plant of all kinds, if steam engines 
and boilers be excluded. Where there is a diversity of Average rates, 
machinery and plant, and the past accounts of twenty years 
to refer to, it is not difficult to arrive at an appropriate rate 
and to make periodical revisions. 

Repairs and renewals are sometimes of such a kind as 
to increase the value of plant, and nothing need be written 
off ; while in other cases a very low rate will suffice. For 
instance, in the case of blast-furnaces no deterioration may 
appear to take place for the first two or three years, and 
the expenses afterwards will be mainly those due to re- 
Hning. As such expenses must obviously be defrayed out 
of revenue, a depreciation rate of 5 per cent, will generally 
prove sufficient, but it should take effisct from the com- 
mencement, leaving any modification of the rate to be con- 
sidered after a period of ten years. Such a rate as 5 per 
cent, would, however, be quite insufficient for the machi- 
nery of a rolling mill. For while a rate of ^\ per cent, 
may be appropriate for the first four years, a valua- 
tion at the end of that period may show that some 
rate between 10 and 20 per cent, will be necessary to meet 
effectually the depreciation in value due to wear and tear, 
and to the fact that the machinery is likely to become old- 
fashioned* 
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Steam-engines and Boilers, if classed separately from 
the other machinery of a factory, would generally require a 
higher rate of depreciation, and if again separated, boilers a 
higher rate than engines. Well-made, slowly-working en- 
gines engaged in regular work will, if properly maintained, 
occasionally last for fifty years. But in the great majority 
of cases no such durability can be reckoned on. So wide is 
the possible variation, that special examinations of engines 
and boilers should be made at each annual balancing 
of accounts.* If a well-made non-condensing stationary 
engine with Lancashire boiler cost^ including foundations, 
j^'SOO, it would be prudent to write off ^\ per cent, the first 
year, and ^\ per cent, annually from the diminishing value, 
this being sufficient if the minor repairs and renewals, such 
as new brasses and fire-bars, be paid for out of revenue. 
At the end of ten years the book value will stand at ;f 229. 
If, then, the cylinder be re-bored, possibly a new piston 
supplied, and the boiler renewed by the insertion of a new 
furnace, at a total cost of £%o^ this sum might be added to 
the capital value, the depreciation rate of ^\ per cent, 
continuing for a farther five years till the value is reduced 
to ;£'209. A new boiler would probably then be required 
costing £200, and the rate of 7| per cent, again go on 
on the renovated value of ;^409. 

Portable engines with multitubular boilers are liable to 
rapid deterioration, and there is a wide range of difference 
in durability according to the treatment they are subjected 
to. Engines of this sort when used for temporary purposes 
can seldom be so well protected and managed as when 
permanently fixed in a clean well-ordered workshop. Thus 
an annual rate of from 10 to 15 per cent would be neces- 
sary as a commencement. A rate of 15 per cent, would 
in five years reduce an original value of ^yx^ to ^£^133. 
If, then, £^0 be spent on repairs, the book value might be 
increased to ;f 183, and the 15 per cent, rate go on, so that 
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at the end of another four years the value would be reduced 
to ;^9^- If then patched up at an expense of j^So, it might 
at a low pressure of steam last a few years longer. 

On the other hand there are cases where, for well-made, Durable engines, 
well -managed engines of this class, lo per cent. Would be 
ample, such a rate reducing £ioo to £\T7 in five years. 
No exact rule can, however, be made for steam engines 
of this kind. The deterioration depends first on the size Canses of wear in 
of the engine — small sizes wearing out quickest ; on the P*'**^^® engines, 
care in firing and kind of fuel and water ; on whether the 
working is forced ; on the care given to repairs ; on the 
protection from dirt ; and on the hours the engine is kept 
at work. In extreme cases a portable engine is quite worn 
out in five years, and its value to be broken up would be 
about one-twelfth part of its original price. 

Contractors' locomotives working on imperfect railroads 
soon wear out, and a rate of 20 per cent, is generally 
required, bringing down the value of an engine costing 
£\QC<^ to ;^328 in five years. Whatever be the exact rate 
adopted for steam-engines, it should be estimated liberally 
for the first five years. Revision will then show if the rate 
needs alteration. 

In trades where steam engines, steam hammers, furnaces, 
and boilers, form a large proportion of the total plant, they 
should either be classed separately from the other machi- 
nery, or the rate appropriate to them should determine 
that for the whole. But in engineering factories, an 
inclusive average rate is generally adopted, which, as 
already stated, will generally be found between 5 and 10 
per cent; but even from this average it is sometimes 
considered expedient to exclude certain things, such as 
patterns and foundry boxes, which may either be included 
in loose plant, presently to be referred to, or be classed 
separately. 

Before, however, leaving this part of the subject, it may 



Boilers and 
fnmaoes. 



Average rate. 



See page ^i. 



40 



The Depreciation of Factories. 



be repeated that the slower the deterioration, the greater 
the importance of establishing a proper system. "Where 
Bapid decay lelf- the deterioration is rapid, as in boilers and furnaces, the 
need for renewals forces itself on the attention of users, and 
the justice of charging expenditure on this account to 
revenue is so obvious that any other plan, though it might be 
deemed merely delusive in the case of private firms, would 
in the case of joint-stock companies be rightly considered 
dishonest. Where, however, the deterioration of plant is 
Blow decay slow, an insufficient rate of depreciation may by mere in- 
advertence go on for many years before the error becomes 
apparent ; and the loss, when at last it is realised, too often 
falls upon the wrong shoulders. 
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Loose plant and Tools can seldom be satisfactorily 
treated in the accounts by the system just described for 
buildings and fixed plant. They wear out too quickly, 
and writing off a percentage annually is not a satisfactory 
method when the rate would exceed 20 per cent. There 
are two other methods available. One is to value the 
miscellaneous loose plant every year, and the other is to 
write off nothing, but to maintain and renew entirely out 
of revenue, revaluing occasionally, say every fifth year ; 
or, as a third plan, part of the loose plant may be treated 
according to the first method, and part according to the 
second. 

Such a system is carried out in some engineering 
factories by dividing the loose plant into classes somewhat 
as follows : — Foundry boxes ; foundry Patterns ; rapidly 
wearing plant, such as iron and steel Tools, belting, chains, 
ropes, portable forges, carts, wheelbarrows and ladders; 
Horses. 

Taking these in their order, a list is kept of Foundry 
Boxes, and this is assisted by casting on each box the year 
in which it is made, and marking on each its weight 
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The value is, in some factories, at once taken as that of 
pig iron, but more often is written down to that level in a 
few years. Supposing one box has been made, weighing 
I ton, at a cost of £\2y then, if it is of a shape or size not 
likely to be wanted again, all the cost — ^less that of the iron — 
should be charged to the first set of castings, and the box 
at once broken up. But if the box be considered useful 
enough to keep for future use, one-half or even less may be 
charged to the first castings, and the remainder treated as 
an addition to capital ; but this remaining value should be 
written down in three years to pig-iron value. 

Another and simpler plan is to value all the boxes, old 
and new alike, at 20s, per ton above pig-iron price — that is 
to say a moderate average price, and not that which may 
be current at the time, although of course the current price 
would need consideration in case of valuation for a change 
of ownership. This summary method does not apply to 
the elaborately fitted boxes specially prepared for the pro- 
cesses of machine moulding. Such boxes may be properly 
classed among machine tools, and depreciated accordingly, 
but at a liberal rate as they wear out quickly. 

Foundry patterns may be taken as a type of the 
patterns or designs necessary in so many trades, and in- 
volving much cost not easily dealt with in the books of 
account. As a safe general principle or starting point, 
every casting or set of castings should pay for its pattern ; 
and where some exceptional or peculiar shape is to be 
made, with no immediate prospect of using the pattern 
again, this is necessary if loss is to be avoided. There is a 
natural reluctance to break up costly patterns, and an 
equal reluctance to treat them as valueless. The storing 
of them is often continued for many years without return, 
and ultimately the patterns are broken up for firewood or 
scrap-iron, as the case may be. Much depends on the nature 
of the trade, whether of a repetition or miscellaneous kind. 



writtm down to 
▼aloe of pig iron. 



Xzamplo. 



Old and new 
bozos avoraged. 



Seepage 61. 



moulding boxes. 



Foundry 
patterns 



seldom of 
permanent value. 



Storing of 
patterns. 

Seepage 71. 



42 



The Depreciation of Factories, 



Expensive 
patternB. 



Wheel and pnlley 
patterns. 



Value inoreased 
by cataloguing. 



Copyright 

designs. 

See page 70. 



Loose plant 

valued at half 

oost. 



Occasional 
valuations. 



It is often expedient in a repetition trade, where a succession 
of orders may be reckoned on, to spend much money on the 
patterns, which may have a value many times that of the 
castings made from them in the first year. Even, how- 
ever, if durable iron patterns have been made, they often 
become obsolete before worn out, and therefore should be 
quickly depreciated. 

Toothed wheel and pulley patterns may be said .to have 
a permanent value ; but since the introduction of wheel- 
moulding machines it is much less common to store such 
patterns. Many expensive patterns, especially of an orna- 
mental kind, have a value quite dormant, because they are 
unknown to purchasers ; and it is for this reason that the 
publication of illustrated catalogues may give life to a stock 
of patterns otherwise useless. But while this may extend 
the time over which the cost is to be distributed, the value 
should generally be written down to one-tenth of the cost 
in ten years. If not used often they have little value ; if 
used often they soon wear out. 

Copyright designs or patterns protected by patent may, 
of course, have a special value ; but, as between partners, 
this should be written off rapidly, as such rights last only a 
short time. In the case of a change of ownership a new 
valuation should be made. In this category should be 
included the engraving blocks used for catalogue illus- 
trations. 

In regard to the miscellaneous and minor Loose Plant 
previously enumerated, if depreciated by an annual per- 
centage rate, one of 50 per cent, might be necessary, which 
would be inexpedient. It is a simple and better plan to value 
all, old and new alike, at half their original cost ; such a plan 
being assisted, in the case of tools, chains, and other articles 
of iron and steel, by weighing them. The other and Simpler 
plan is to attempt such valuation only at intervals of three 
or five years, and to take credit in the accounts for the last 



Plant and Machinery, 43 

preceding valuation, on the assumption that if the constant 
renewal of loose plant be entirely defrayed out of revenue, Value of loose 
the aggregate value will never diminish. The tendency ^"renewedr ^ 
will indeed probably be upwards in the case of a growing 
factory ; and the proportion which the annual capital ac- 
count for fixed plant bears to previous years will afford the 
necessary check. If the fixed plant has increased notwith- 
standing an annual writing off, it is generally safe to assume 
that the loose plant is also growing in value. By this plan 
of writing off nothing from loose plant and adding nothing without writing 
to the capital account for new purchases, the articles so 
treated may be regarded as consumable stores. 

Horses deteriorate more rapidly than the inanimate Horses, 
fixed plant of a factory, and need a special rate or system 
of depreciation, for it is obvious that contingencies have 
to be provided for which would not occur in the case of 
machinery. Assuming that sound, well-seasoned animals 
have been purchased, that they are well cared for, and that 
all veterinary expenses are charged to revenue, an annual 
depreciation rate of from 15 to 25 per cent, will be neces- ^ates of 
sary to provide a fund for renewals. Between these wide deppeoiation. 
limits, the exact rate will be found to depend on the con- 
ditions of working, principally on the kind of roads. On 
the paved streets of a city the deterioration will be more Working life, 
rapid than on macadamised roads, and especially if the ^^"^ determined, 
horses have to trot on the paved streets. The experience 
of omnibus proprietors, tramway companies, and others, 
shows that the working life of a horse is from three to 
six years, according to the care paid to feeding, shoeing, 
stabling, and moderate working; while the easier condi- 
tions under which the carting work of a factory may be 
performed would allow a life to the horses of from five 
to ten years. Taking all risks into account, a liberal rate 
should be adopted till the experience of a course of years 
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had shown whether a lower rate sufficed, or whether a 
higher rate was necessary to maintain the original capital 
value by the purchase of new animals. 
HoriM ezolnded Horses, like the loose plant just referred to, may in 

^^^ ^ many cases be excluded with advantage from the general 
depreciation rate, and either the plan of an annual valuation 
be adopted, or that of maintaining the full value by pur- 
chasing new horses out of revenue. The latter plan is the 
simplest, and is safe if the horses are numerous enough to 
Cartage. allow a fair average of annual expenditure. Cartage is 
Seepage 109. generally an uncertain and unsatisfactory expense in con- 
nection with a manufacturing business, and the tendency in 
modern factories is to avoid the use of horses by construct- 
ing branch railways, by using hydraulic or other capstans 
for haulage, and in the factory itself by mechanical traction. 
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CHAPTER V. 

EXAMPLES AND TABLES. 

The method described in the preceding chapters, by which Depreoiatingr by 

the original value of factory plant is depreciated by writing ^e^^S^ed^y * 

off annually a percentage from the capital amount as it tables. 

appeared in the accounts of the preceding year, may be 

further explained by the following tables and examples : — 

Table I. on p. 52 shows the effect of different rates of Table I. explained. 

depreciation for any term up to 30 years, and also up 

to 100 years. The Diagram on p. 51 illustrates Table L Diagram on 

page 61 explained* 
by showing graphically the effects of different percentage ^ 

rates. The vertical lines show divisions of years. The 

horizontal lines show divisions of values. The curved lines 

will be seen to cross the divisions of years at points of value 

corresponding with those in Table I., and the alteration 

in the curve indicates the decremental reduction in value as 

the capital becomes less. 

Examples. — What will be the depreciated value in Examples of 
12 years at the rate of ^\ per cent per annum of a machine 
whose original value is ;^475 ? In Table I. the 7^ per cent 
column gives 0^392,374 as the depreciated value of i after 
12 years, and this multiplied by 475 gives 186*377 or 
;^i86 7^. %d. Again, what will be the depreciated value in 
70 years of a building whose original value of ;g' 15 50 is 
written off* at the rate of i J per cent, per annum ? The i:|^ 
per cent, column gives o '414,569 as the value after 70 years, 
and this multiplied by 1550 gives 642-58, or £6\2 i \s. 6d. 

These examples, while illustrating the effects of different 
rates of depreciation, do not show what generally takes 
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Example of 

depreciation in 

30 yean- 



Frontispiece 

Diagram 

explained. 



Preliminary 
expenses. 

Land- 



Seepage 25. 



Buildings. 
See page 28. 



depreciated andl 
added to. 



place, for renewals and additions may go far to balance 
the depreciation, and in the case of an increasing business 
may more than neutralise it. 

To illustrate this more clearly, an Example is given of 
the alterations in the value of a factory during a course 
of 30 years, where, owing to the nature of the trade, the 
buildings are depreciated at the rate of ij per cent, per 
annum, and the plant at 5 per cent. Credit is taken for 
renewals and additions, but not for current repairs. The 
altering values are shown graphically on the Frontispiece 
Diagram, and are as follows : — 

The vertical lines in the diagram show divisions of 
years, the horizontal lines divisions of ;^ 100 and ;^iooo 
respectively. The factory is constructed at a cost of 
;^2 1,000, exclusive of loose plant. Of this sum, legal and 
other preliminary expenses have cost ;f 400, which is written 
off in four equal instalments, as shown by the diagonal black 
line at the left comer of the diagram. Land to the value 
of ;£'i900 is purchased, but a portion of it being not at first 
required is let off to a tenant, and ;£'700 is expended in 
adapting the remainder by levelling, draining, fencing and 
paving it, thus making a total under this head of ;^26oo. 
As shown by the thick black line the value is not depre- 
ciated, but in the 14th year the portion let off is taken 
in, and £\^0 spent on its adaptation, raising the capital 
value in the books of account to ;^2750. 

The Buildings cost £ 10,000 and are depreciated at the 
rate of i^ per cent, per annum, the diminishing value being 
indicated by the thick red line. If the renovations and 
additions be left out of the account, the depreciation would 
continue as shown by the dotted red line, which at the end 
of 30 years reaches a reduced value of £61^^ But, as 
shown by the upper or rectangular red line, ;£'320 is spent 
on additions in the 5th year, and as this sum more than 
balances the depreciation of that year, the mean, or real 
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value, as shown by the thick red line, rises in that year ; but 
the depreciation rate of i^ per cent being applied to this 
increased value, it again declines. During the I2th year an 
expenditure of £iio is made for structural renewals, and 
this is added to, the capital account. During the 1 5th year, 
additional workshops are built at a cost of ^^ 1200, and again 
in the 25th year £600 is spent. At the end of 30 years the 
total expenditure on buildings, including the original out- 
lay, but exclusive of current repairs, has been ;^ 12,470 and 
the capital value in the books of account stands at ;£'8353. 

The Machinery and Plant, indicated in blue, show greater 
alterations. Only a sum of ;^8ooo is spent at the com- 
mencement, space being left for additional plant. A rate of 
5 per cent, is adopted, which if not neutralised by additions 
would depreciate the value as shown by the dotted curved 
blue line, bringing the whole plant down to a second-hand 
and scrap value of ;£'i7i7 in 30 years. But as shown by 
the upper or rectangular blue line, additions are made 
from the beginning, and continued, with the exception of a 
few years, throughout the whole term, the money being 
applied in three ways, i. e, to the renewal of worn-out or 
obsolete plant by purchasing new, the price obtained on re- 
sale of the old going to diminish the expense ; to the renewal 
of important parts of old plant, or the enlarging of machines 
so as to add to their earning capacity ; and lastly, to the 
purchase of additional plant either to supersede manual 
operations, or to extend the output of the factory. 

Expenditure under any of these heads may be justly 
added to the capital value, and therefore goes to neutralise 
the depreciation, and produces as the actual mean value 
the thick blue line, which shows by its undulations the 
upward effect of the additions and the continually de- 
pressing effect of the depreciation rate of 5 per cent. 
Thus, in the 2nd year ;£'250 is spent; in the 3rd year 
;f 520 ; in the 4th year ;£'i20 ; in the 6th year ;^70 ; in the 
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Plant inereased. 



Beinlt in 16 
yean. 



Fnztheradditioni. 



BesnltinSO 
years. 



Capital valne 

reduced, but 

rental value 

inereased. 



Analysis of 
expenditure. 



7th year ;^I40 ; in the 8th year ;f450 ; in the 9th year 
;^S8o; in the loth year £tZo\ in the nth year ;^I70 ; in 
the 1 2th year ;^So. 

Trade has then become dull, and in the 13th year there 
is no expenditure on renewals. In the 14th year £2,00 is 
spent, and trade then reviving, and the business of the 
factory increasing, more land is taken in, and new work- 
shops are built in the following year. In the 15th year 
;f940 is spent on plant, and in the i6th year ;6^iS30. 

At the stock-taking at the end of the i6th year, after 
spending during 16 years £S700 in addition to the original 
outlay of ;6^8ooo, the capital value in the books of account 
stands at ;^8o84. Nothing is spent in the two next years. 
In the 19th year ;^iSo is spent ; in the 20th year ;f35o; 
in the 21st year ;f400; in the 22nd year ;f400; in the 
23rd year ;^SOO ; in the 24th year ;^320 ; in the 25th year 
£600. In this year a new workshop is added, and in the 
26th year £1060 is spent in plant ; in the 27th year ;^Sio ; 
in the 28th year £600 ; in the 29th year ;^4SO. 

At the end of the 30th year, the total expenditure 
from the commencement, including the original ;^8ooo, has 
been ;^ 19,040, while the value of the plant as depreciated 
appears in the books of account as ;6^8o73. There is the 
apparent anomaly that with a larger factory and an ex- 
tended business the plant is worth no more than at first. 
The reduction is true as regards capital value, but the 
earning capacity is greater. That is to say, the factory 
and plant would be worth more to a tenant who paid rent, 
but who had not the burden of maintenance, while for the 
owner the plant would have a shorter life. 

Assuming that ;^828o, representing three-fourths of the 
expenditure during the 30 years, has been for the renewal 
of worn-out plant and the replacing of what has become 
obsolete, and that £2760, representing one-fourth, has been 
for extensions ; then the new value of the plant left in 
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working order at the end of 30 years would be £iooo + 
£2760 = £i0y76Oy but taking the average remaining life of 
the plant — some of it being 30 years old, and some of it 
almost new — the amount of ;^8073 as appearing in the 
books of account would represent a present value. 

If the 5 per cent, rate has been a proper one, this 
remaining value should be correct, as between partners, 
exclusive of any goodwill ; and if the business of the 
factory be continued, an incoming partner should pay 
either directly for goodwill, or in a more liberal valua- 
tion of the plant, for the advantage of acquiring not only 
a fully equipped factory, but the profitable employment 
attached to it. 

The foregoing example shows the effect of depreciation 
rates maintained without alteration for 30 years, but in 
practice modifications might be necessary. Thus, the 
experience of the first 12 years might show that owing to 
the durability of the machines and their careful manage- 
ment, 5 per cent, was unnecessarily high, and that a lower 
annual reduction might suffice. On the other hand, the 
rapid wearing away of certain parts of the plant, such as 
steam boilers, might have shown that the average rate 
was insufficient ; or without such physical deterioration, a 
higher rate might be necessary to replace plant which had 
become obsolete. 

The deterioration of plant being as much an incident 
and expense of manufacture as the outlay for wages and 
material, though less direct and apparent, it is important 
thus to ascertain by occasional investigation what will be a 
safe but not excessive rate to allow for in calculating the 
cost of new operations. 
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Loose plant has not been included in the example just 
given. In a factory where depreciation rates of ij per 
cent, for buildings and 5 per cent, for fixed plant are 

£ 
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necessary, the loose plant would probably be of a kind 
See page ^o, needing frequent renewals, which it is better to treat as 
a current expense, writing off nothing from the capital 
value. 
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QxplainecL 

Example. 



Table m. 
explained. 



Example. 



Table II. on pp. 54 and 55, shows the accumulation of a 
Reserved fund with compound interest in a term of years. 

Example, — What will an annual reserve of ;f 250 amount 
to in 18 years with compound interest at the rate of 3 J per 
cent per annum. In the 3^ per cent, column 24* 5 is given 
as the accumulated value of i in 18 years. This multiplied 
by 250 gives ;^6i25. 

Table III., on pp. 56 and 57, shows how much must be 
invested annually as a Sinking fund to accumulate with 
compound interest to ;^ i in a given term of years. 

Example, — How much must be invested annually at 
4^ per cent, compound interest to accumulate to j^ 12 50 in 
22 years ? In the 4^ per cent, column 0*0275 is set against 
the period of 22 years, and this multiplied by 1250 gives 
34' 375 or ;^34 7^* 6rf. as the sum to be annually invested. 
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TABLE r. 

The Effects of Depreciation at Different Rates for Terms of Years. 

For Explanation^ seep, 45. 



Years. 


I 

percent 


percent 


percent 


2 

percent 


2i 
percent 


3 

percent 


4 
per cent 


I 

2 

3 

4 

5 


I -000,000 
0*990,000 
•980,100 
•970,299 
•960,596 
•950,990 


1-000,000 

0-987, 500 
•975,156 
•962,967 
•950,930 
•939,043 


K000,000 

0-985,000 

•970,225 

-955,671 

•941,336 

•927,216 


I'000,000 
0^980,000 
•960,400 
•941,192 
•922,368 
•903,921 


1^000,000 
0975,000 
•950,625 
•926,859 
•903,688 
•881,099 


1-000,000 
0-970,000 
•940,900 
•912,673 
•885,292 
•858,734 


I '000,000 
0-960,000 
•921,600 
•884,736 
•849,346 
•815,372 


6 

7 
8 

9 
10 


•941.^ 
•932,066 
•922,745 

•9i3,5;7 
•904.382 


•927,305 
•915,714 
•904,267 
•892,964 
-881,802 


•886,114 
•872,822 
•859,730 


•868ii26 
•850,763 
•833,748 
•817,073 


•859,068 

•837.591 
•816,652 

•796,235 
•776,329 


-832,972 
•807,982 

•783,743 
•760,231 

•737,424 


•782,757 
•751,447 
•721,389 
•692,534 
•664,832 


II 
12 
13 
14 
15 


*!2^338 
•886,385 
•877,522 
•868,746 
•860,059 


-870,779 
•859.895 
•849,146 
•838,532 
•828,050 


-846,834 

•834,131 
'821,619 
-809,295 
•797,155 


•800,732 

•784,717 
•769,023 

•753,643 
•738,570 


•756,921 
•737,998 
•719,548 
•701,559 
•684,020 


-693^842 
•673,026 
•652,836 
•633,250 


•638,239 
-612,709 
•588,201 

•564,673 
•542,086 


16 

;^ 

19 
20 


•851.458 
•842,943 
•834,534 
•826,169 

•817,907 


•817,699 
•807,478 
•797,385 
•787,417 
•777,574 


•785,198 
•773,420 
-761,819 
•750,391 
•739,135 


•723,798 
•709,323 
•695,136 
•681,233 
•667,609 


•666,920 
•650,247 

•633,991 
•618,141 
•602,572 


•614,253 
•595,825 
•577,950 
•560,612 

•543,794 


-520.402 
-499,586 
•479,603 

•460,419 
-442,002 


21 
22 
23 
24 
25 


•809,728 
•801,631 
•793,615 
•785,678 
•777,822 


•767,855 
•758,257 
•748,778 
•739,419 
•730,176 


•728,048 
•717,128 
•706,371 
•695,775 
•685,338 


•654,257 
•641,171 
•628,348 
•615,781 
•603,466 


•587,620 
•572,930 
•558,606 

•544,641 
•531.025 


•527,300 

•496!3o6 
•481,416 
•466,974 


•424,322 
•407,349 
•391,055 
•375,413 
•360,396 


26 

29 
30 


•770,043 
•762,343 
•754,720 
•747,172 
•739,701 


•721,049 
•712,036 

•703,135 
•694,346 
•685,667 


•675,058 
•664,932 
•654,958 
•645,134 
•635,457 


•591,396 
•579,568 

•567,977 
•556,618 

•545,485 


•517,749 
•504,806 
•492,185 
•479,881 
•467,884 


•452,965 
•439,376 
•426,194 
•413,408 
•401,006 


•345,980 

•332,141 
•318,855 
•306,101 
•293,857 


40 


•668,972 


•604,622 


•546,321 


•445,701 


•363,232 


•295,711 


•195,366 


50 


•605,006 


•533,157 


•469,689 


•364,171 


•281,988 


•218,065 


120,885 


60 


•547.157 


•470,139 


•403,805 


•297,554 


•218,915 


•160,806 


•086,352 


70 


•494,839 


•414,569 


•347,163 


•243,124 


•169,950 


•118,582 


•057,410 


80 


•447,524 


•365,568 


•298,467 


•198,650 


•131,937 


•087,445 


•038,168 


90 


404,732 


•322,358 


'256,601 


•162,311 


•102,427 


•064,484 


•025,375 


100 


•366,033 


•284,256 


•220,607 


•132,620 


•079,517 


•047,552 


•016,870 
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TABLE l.—conHnued. 

The Effecis of Depreciation at Different Rates for Terms of Years. 

For Explanation, seep. 45. 



5 

per cent. 


6 
percent. 


71 

percent. 


10 

percent. 


I2| 

percent. 


15 

percent. 


20 

percent. 


Years. 


1^000,000 

0^950, 000 

•902,500 

•857,375 
•814,506 
•773,781 


1*000,000 
O^94O,O00 
•883,600 
•830,584 
•780,749 
•733,904 


1-000,000 
0-925,000 
•855,625 
•791,453 
•732,094 
•677,187 


1-000,000 
0*900,000 
•810,000 
•729,000 
•656,100 
•590,490 


1-000,000 
0-875,000 
•765,625 
•669,922 
•586,182 
•512,909 


1-000,000 
0*850,000 
•722,500 
•614,125 
'522,006 
•443,705 


1*000,000 
0-800,000 
•640,000 
-512,000 
•409,600 
•327,680 


I 
2 

3 

4 
5 


•735,092 
•698,337 
•663,420 
•630,249 
•598,737 


•689,870 
•648,478 
•609,569 
•572,995 
•538,616 


•626,398 
•579,418 
•535,962 

•495,764 
•458,582 


•531,441 
•478,297 
•430,467 
•387,420 
•348,678 


•448,796 
-392,696 
•343.609 
•300,658 
•263,076 


•377,149 
•320,577 
•272,490 
•231.617 
•196,874 


•262,144 
•209,715 
* 167,772 
•134,218 
•107,372 


6 

I 

9 
10 


•568,800 
•540,360 
•513.342 

•487,675 
•463,291 


•506,299 
•475,921 
•447,366 
•420,524 
•395,292 


•424,188 

•392,374 
•362,946 

•335,725 
•310,546 


•313,811 
•282,429 
•254,186 
•228,768 
•205,891 


•230,191 
-201,418 
•176,240 
•154,210 
•134,934 


•167,343 
•142,232 
•120,905 
•102,770 
•087,354 


•085,899 
•068,720 

•054,976 
•043,981 
•035,184 


II 
12 
13 
14 
IS 


•440,127 
•418,200 
•397,214 

•377,354 
•358,486 


•371,575 
•349,281 

•3081624 
•290,107 


•287,255 
•265,711 
•245,782 
•227,349 
•210,297 


•185,302 

166,772 

•150,095 

•135,085 

•121,577 


•118,067 
•103,309 

•090,395 
•079,096 
•069,209 


-074,251 
-063,113 

•o«;3,646 

•045,599 
•038,760 


•028,148 
•022,518 
•018,014 
•014,412 
•011,529 


16 

19 
20 


•340,562 
•323,533 
•307,357 
•291,989 
•277,390 


•272.701 
•256,338 
•240,958 
•226,501 
•212,911 


•194.525 
•179,936 
•166,441 

•153,957 
•142,411 


•109,419 

•088,629 
•079,766 
•071,790 


•060,558 
•052,988 
•046,365 
-040,569 
•035,498 


'032,946 
•028,004 
•023,803 
•020,233 
•017,198 


•009,223 
•007,379 
•005,903 
*004,722 

•003,778 


21 

22 
23 
24 
25 


•263,520 
•250,344 
•237,827 

•225,935 
•214,639 


•200,136 
•188,128 
•176,840 
•166,230 
•156,256 


•131,730 
•121,850 
•112,711 
•104,258 
•096,439 


•064,611 
•058,150 

•052,335 
•047,101 
•042,391 


•031,061 
•027,178 
•023,781 
•020,808 
•018,207 


•014,618 
•012,425 
•010,562 
•008,977 
•007,631 


* 003, 022 
•002,418 

•001,934 
•001,547 
•001,238 


26 

29 
30 


•128,512 


•084,162 


•044,225 


•014,781 


•004,790 


•001,502 


•000,133 


40 


•076,945 


•045,331 


•020,281 


•005,154 


•001,260 


•000,296 


•000,014 


50 


•046,070 


•024,416 


•009,300 


•001,797 


•000,332 


•000,058 


'000,00a 


60 


•027,584 


•013,151 


•004,265 


•000,627 


•000,087 


•000,011 


.. 


70 


•016,515 


•007,083 


•001,956 


•000,218 


•000,023 


•000,002 


.. 


80 


•009,888 


•003,815 


•000,897 


•000,076 


•000,006 


.. 


.. 


90 


•005,921 


•002,055 


•000,411 


•000,027 


•000,002 


•• 


•- 


100 
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TABLE II. 
-Accumulation of £i per Annum with Compound Interest. 
For ExplaMation^ seep. 50. 



Years. 


2i 


3 


3^ 


4 


4* 


5 


6 


per cent. 


per cent. 


per cent. 


per cent. 


per cent. 


per cent. 


per cent 


I 


I'OOO 


i-ooo 


I-OOO 


I'OOO 


I-OOO 


I-OOO 


I-OOO 


2 


2-025 


2-030 


2 035 


2040 


2-045 


2-050 


2-060 


3 


3 076 


3-091 


3-106 


3-122 


3-137 


3-153 


3-184 


4 


4-153 


4-184 


4-215 


4-246 


4-278 


4-310 


4-375 


5 


5-256 


5-309 


5-362 


5-416 


5-471 


5*526 


5*637 


6 


6-388 


6-468 


6 550 


;:§! 


6-717 


6-802 


6-975 


7 


7-547 


V^"" 


7-779 


8*019 


8-142 


8-394 


8 


8-736 


8892 


9 052 


9-214 


9-380 


9*549 


9-897 


9 


9-955 


IOI59 


10 368 


10-583 


10*802 


1 1 027 


11-491 


10 


1 1 203 


11-464 


11-731 


12-006 


12-288 


12-578 


13 -181 


II 


12-483 


12808 


13-142 


13-486 


13-841 


14-207 


14-972 


12 


13-796 


14-192 


14-602 


15 026 


15-464 


15-917 


16-870 


13 


15-140 


15-618 


16-113 


16-627 


I7-160 


17-713 


18-882 


14 


16519 


17086 


17-677 


18-292 


18-932 
20-784 


19-599 


21-015 


15 


17-932 


18-599 


19-296 


20 024 


21-579 


23-276 


16 


19-380 


20-157 


20-971 


21-825 
23-698 


22-719 


23-657 


25-673 


17 


20-865 


21-762 


22-705 


24-742 


25-840 


28-213 


18 


22-386 


23-414 


24-500 


25-645 


26-855 


28-132 


30-906 


19 


23 946 


25II7 


26-357 


27671 


29-064 


30-539 


33-760 


20 


25-545 


26 870 


28-280 


29-778 


31-371 


33-066 


36-786 


21 


27-183 


28-676 


30-269 


31-969 


33-783 


35-719 


39-993 


22 


28-863 


30-537 


32-329 


34-248 


36-303 


38-505 


43-392 


23 


30-584 


32-453 


34-460 


36 618 


38-937 
41-689 


41-430 


46-996 


24 


32-349 


34-426 


36667 


39-083 


44-502 


50-816 


25 


34-158 


36-459 


38-950 


41-646 


44-565 


47-727 


54*865 


26 


36-012 


38-553 


41-313 


44-312 


47-571 


51-113 


59-156 


27 


37-912 


40-710 


43*759 


47-084 


50-711 


54*669 


68-528 


28 


39 860 


42-931 


46-291 


49-968 


53*993 


58-403 


29 


41-856 


45-219 


48-911 


52-966 


57-423 


62*323 


73-640 


30 


43-903 


47-575 


51-623 


56085 


61-007 


66-439 


79-058 


31 


46-000 


50003 


54-429 


59-328 


64-752 


70-761 


84-802 


32 


48 150 


52-503 
55-078 


57*335 


62-701 


68-666 


75-299 


90-890 


33 


50-354 


60-341 


66-2IO 


72*756 


80-064 


97*343 


34 


52-613 
54-928 


57-730 


63453 


69-858 


77*030 


85-067 


104-184 


35 


60-462 


66-674 


73-652 


81-497 


90-320 


ni-435 


36 


57-301 


63 276 


70-008 


77-598 


86-164 


95-836 


119-121 


37 


59-734 


66-174 


73*458 


81*702 


91-041 


101-628 


127-268 


38 


62-227 


69-159 


77-029 


85-970 


96-138 


107-710 


135-904 


39 


64-783 


72-234 


80725 


90409 


101-464 


114-095 


145-058 


40 


67-403 


75-401 


84*550 


95*026 


107-030 


120800 


154-762 


41 


70-088 


78-663 
82-023 


88-510 


99*827 


112-847 


127-840 


165-048 


42 


72-840 


92-607 


104 '820 


118-925 


135-232 


175-951 


43 


75-661 


85-484 


96-849 


110012 


125-276 


142-993 


187-508 


44 


78-552 


89-048 


101-238 
105-782 


115-413 


131-914 


151-143 


199-758 


45 


81-556 


92-720 


121-029 


138-850 


159-700 


212-744 


46 


84-554 


96-501 


110-484 


126-871 


146-098 


168-685 


226-508 


47 


87-668 


100-297 


115-351 


132-945 


153-673 


178119 


241-099 


48 


90-860 


104-408 


120-388 


139*263 


161-588 


188 025 


256-565 
272-958 


49 


94-131 


108-541 


125-602 


145-834 


169859 


198-427 


50 


97-484 


112-797 


130-998 


152-667 


I 78 503 


209-348 


290336 
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TABLE U.—continued. 

Reserve Fund. — Accumulation of £i per Annum wfth Compound Interest. 

For Explanation^ seep, 50. 



Years. 


2i 


3 


3i 


4 


4* 


5 


6 




per cent. 


per cent. 


per cent. 


per cent. 


per cent. 


per cent. 


percent. 


51 


100-921 


117-181 


136-583 


159*774 


187-536 


220-815 


3o8*7§6 
328-281 


52 


104-444 


121-696 


142-363 


167*165 


196*975 


232-856 


53 


108-056 


126-347 


148-346 


'74*851 
182*845 


206-839 


245*499 
258-774 


348-978 


54 


III-757 


131*137 


154-538 


217-146 


370-917 


55 


115-551 


136*072 


160-947 


191*159 


227-918 


272-713 


394*172 


56 


119-440 


146*388 


167-580 


199*806 


239-174 


287-348 


418-822 


57 


123*426 


174*445 


208*798 


250-937 


302-716 


444*952 


5^ 


127-5" 


151*780 


181 -551 


218*150 


263-299 


318-851 


472-649 


59 


131-699 


157*333 


188-905 


227 876 


276-075 


335*794 


502-008 


60 


135-992 


163-053 


196-517 


237*991 


289498 


353*584 


533*128 


61 


140*391 


168-945 


204-395 


248*510 


303*525 
318-184 


372-263 


566-116 


62 


144-901 


175*013 


212-549 


259*451 


391*876 


601*083 


63 


149-524 


183-264 


220-988 


270-829 


333*502 


412-470 


638-148 


64 


154*262 


187-702 


229*723 


282-662 


349-510 


434-093 
456 798 


677*437 
719*083 


65 


159 -I 18 


194*333 


238*763 


294968 


366*238 


66 


164-096 


201 - 163 


248-120 


307*767 


383*719 


480-638 


763-228 


67 


169-199 


208-198 


257*804 


321-078 


401-986 


505-670 


810*022 


68 


174-429 


215*444 


267*827 


334*921 


421-075 


531*953 


859*623 


69 


179-789 


222-907 


278-201 


349*318 


441-024 


588-529 


912-200 


70 


185-284 


280-594 


288-938 


364*290 


461-870 


967-932 


71 


190*916 


238*512 


300*051 


379*862 


483*654 


618-955 


1027-008 


72 


196-689 


246-637 


3"* 556 


396-057 


506-418 


650-903 


1089-629 


73 


202-606 


255-067 


323*457 


412-899 


530-207 


H56-006 


74 


208-672 


263-719 


335*778 


430-415 


555*066 


719*670 


1226-367 


75 


214-888 


272*631 


34«*53o 


448-631 


581*044 


756-654 


1300-949 


76 


221-261 


281*810 


361-729 


467*577 


608-191 


795*486 


1380-006 


77 


227-792 


291-264 


375;389 


487-280 


636-560 


836*261 


1463-806 


78 


234*487 


301-002 




507-771 


666-205 


879*074 


1552*634 


79 


241*349 


3" 032 


404-161 


529-082 


697-184 


924-027 


1646-792 


80 


248-383 


321-363 


419-307 


551*245 


729*558 


971-229 


1746-600 


81 


255*592 


332*004 


434*983 


574*295 
598-267 


763*388 
798-740 


1020*790 


1852-396 


82 


262982 


342-964 


451*207 


1072-830 


1964*540 


83 


270-557 


354*253 


467*999 


623-197 


835*684 


1127-471 


2083*412 


84 


278-321 


365*881 


485*379 


649-125 


874*289 


1184-845 


2209-417 


85 


286-279 


377*857 


503*367 


676-090 


914*632 


1245-087 


2342-982 


86 


294*436 


390-193 


521-985 


704*134 


956-791 


1308-341 


2484*561 


87 


302-796 


402-898 


541*255 


733*299 


1000*846 


1374*758 


2634*634 


88 


311*366 


415-985 


561-199 


763*631 


1046*884 


1444*496 


2793-712 


89 


320-150 


429*465 


581-841 


795*176 
827-983 


1094-994 


1517721 


2962-335 


90 


329-154 


443*349 


603*205 


1145-269 


1594*607 


3141-075 


91 


338*383 
347*843 


457-649 


648-203 


862-103 


1197-806 


1675*338 


3330*540 


92 


472-379 


897*587 


1252-707 


1760-105 


3531*372 


93 


357*539 


487*550 


671-890 


934*490 


1310-079 


1849 -I 10 


3744*254 


94 


367-477 


503*177 


696-407 


972-870 


1370-033 
1432-684 


1942-565 


3969-910 


95 


377*664 


519-272 


721 -78? 


1012-785 


2040*694 


4209*104 


96 


388-106 


535*850 


748-043 


1054-296 


1498-155 


2143*728 


4462*651 


97 


398*808 


552*926 


775-225 
803-358 


1097*468 


1566*572 


2251*915 


4731*410 


98 


409-799 


570-513 


1142-367 


1638*068 


2365*510 


5016*294 


99 


421 -023 


588*629 


832-475 


1189061 


1712-781 


2484*786 


5318-272 


100 


432-549 


607-288 


862*612 


1237-624 


1790-856 


2610*025 


5638-368 
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TABLE III. 
Annual Investment to Produce £i in a term of Years. 
For Explanation^ seep. 50. 



Years. 


2i 


3 


3i 


4 


Ai 


5 


6 




percent. 


percent. 


per cent. 


per oenti 


percent. 


percent. 


percent. 


I 


I'OOOO 


I'OOOO 


I'OOOO 


I'OOOO 


I'OOOO 


I'OOOO 


I'OOUO 


2 


0-4938 


0-4926 


0-4914 


04902 


0'4890 


0^4878 


0-4854 


3 


•3251 


•323s 


•3219 


•3203 


•3188 


•3172 


•3141 


4 
5 


-2408 
•1902 


■'^ 


:?i^ 


:?tll 


:flil 


•2320 
•181O 


•2286 
"I774 


6 


•1565 


•1546 


•1527 


•1508 


•1489 


•1470 


•1434 


7 


•1325 


•I30S 


•1285 


•1266 


•1247 


•1228 


•1191 


8 


•II45 


'1 125 


•1105 


1085 


•1066 


•1047 


•lOIO 


9 


•1005 


•0984 


•0964 


•0945 


'0926 
•0814 


•0907 


•0870 


10 


•0893 


•0872 


•0852 


•0833 


•0795 


•0759 


II 


•0801 


•0781 


•0761 


0742 


•0723 


'O704 


•0668 


. 12 


•0725 


•0705 


•0685 


•0666 


•0647 


'O628 


'O593 


13 


0660 


•0640 


•0621 


'0601 


•0583 


•0565 


•0530 


14 


•0605 


'0585 


•0566 


•0547 


•0528 


•0510 


•0476 


15 


•0558 


•0538 


•0518 


•0499 


•Q481 


•0463 


•0430 


16 


•0516 


•0496 


•0477 


•0458 


•04^0 


•0423 


•0390 


17 


•0479 


'0460 


•0440 


•0422 


'0404 


•0387 


•0354 


18 


•0447 


•0427 


'0408 


•0390 


'0372 


•0355 


•0324 


19 


•0418 


•0398 


•0379 


•0361 


•0344 


•0327 


•0296 


20 


•0391 


•0372 


•0354 


•0336 


•0319 


•0302 


•0272 


21 


•0368 


•0349 


•0330 


•0313 


•0296 


•0280 


•0250 


22 


•0346 


•0327 


•0309 


•0292 


•0275 


•0260 


•0230 


23 


•0327 


•0308 


•0290 


•0273 


•0257 


•0241 


•0213 


24 


•0309 


'0290 


•0273 


•0256 


'0240 


•0225 


•0197 


25 


•0293 


•0274 


•0257 


-0240 


•0224 


'02I0 


•0182 


26 


•0278 


•0259 


•0242 


•0226 


•0210 


•01^ 
•O1S3 


•0169 


27 


'O264 


•0246 


•0229 


•0212 


'0197 


-0157 


28 


•0251 


•0233 


•0216 


•0200 


•0185 


•0171 


•0146 


29 


•0239 


•0221 


-0204 


•0189 


•0174 


•0160 


-0136 


30 


•0228 


•02IO 


•0194 


•0178 


•0164 


•0151 


•0126 


31 


0217 


•0200 


•0184 


•0169 


•OIS4 


•0141 


•on8 


32 


•0208 


•0190 


•0174 


•0160 


•0146 


•0133 


•Olio 


33 


•0199 


•0182 


•0166 


•0151 


•0137 


•0125 


-0103 


34 


•0190 


•0173 


•0158 


•0143 


•0130 


•OI18 


•0096 


35 


•0182 


•0165 


•0150 


•0136 


•0123 


'OIII 


•0090 


36 


•OI7S 


•0158 


•0143 


*OI29 


•0116 


•0104 


-0084 


K 


•0167 


•0151 


•0136 


•0122 


•Olio 


•0098 


-0079 


38 


•0161 


•0145 


•0130 


•0II6 


•0I04 


:^ 


•0074 


39 


•0154 


•0138 


•0124 


•oiii 


•0099 


'0069 


40 


•0148 


•0133 


•0118 


•0105 


•0093 


•0083 


'0065 


41 


•0143 


•0127 


•0113 
•0108 


•0100 


•0089 


•0078 


•0061 


42 


•0137 


'0122 


'0095 


•0084 


•0074 


•0057 


43 


•0132 


•0117 


•0103 


•0091 


•0080 


•0070 


•0053 


44 


•0127 


•OII2 


•0099 


•0087 


•0076 


•0066 


•0050 


45 


•0123 


•0108 


•0095 


•0083 


•0072 


•0063 


•0047 


46 


•oii8 


'OIQ4 


•0091 


•0079 


•0068 


•0059 


-0044 


^l 


•0114 


•0100 


•0087 


•007s 


•0065 


•0056 


•0041 


48 


•Olio 


•0096 


•0083 


•0072 


•0062 


•0053 


•0039 


49 


•0106 


•0092 


•0080 


•0069 


•0059 


•oo^o 


•0037 


50 


•0103 


•0089 


•0076 


•0066 


•0056 


•0048 


•0034 
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TABLE llL—continued. 
Sinking Fund. — Annual Investment to Produce £i in a Term of Years. 

For Explanation, see p. 50. 



Years. 


2i 


3 


31 


4 


4i 


5 


6 




per cent. 


per cent. 


per cent. 


per cent. 


per cent. 


per cent. 


per cent. 


51 


O'OIOO 


0-0085 


00073 


0-0063 


0-0053 


0-0045 


0^0032 


52 


•0096 


•0082 


•0070 


•0060 


•0051 


•0043 


•0030 


53 


•0093 


•0079 


•0067 


•0057 


•0048 


-0041 


•0029 


54 


•0089 


•0076 


•0065 


•0055 


•0046 


•0039 


•0027 


55 


•0087 


•0073 


•0062 


•0052 


•0044 


•0037 


•0025 


56 


•0084 


•0071 


•0060 


•0050 


•0042 


•0035 


•0024 


57 


•0081 


•0068 


•0057 


•0048 


•0040 


•0033 


-0022 


58 


•0078 


•0066 


•0055 


•0046 


•0038 


•0031 


•0021 


59 


•0076 


•0064 


•0053 


•0044 


-0036 


•0030 


•0020 


60 


•0074 


•oo6i 


•0051 


•0042 


•0035 


•0028 


•0019 


61 


•0071 


•0059 


•0049 


•0040 


•a>33 


-0027 


-0018 


62 


•0069 


•0057 


•0047 


•0039 


•0031 


-0026 


•0017 


f3 


•0067 


•0055 


•0045 


•0037 


•0030 


•0024 


-0016 


64 


•0065 


•0053 


•0044 


•0035 


-0029 


-0023 


-0015 


65 


•0063 


•0051 


•0042 


•0034 


•0027 


•0022 


-0014 


66 


•0061 


•0050 


•0040 


0033 


•0026 


-0021 


•0013 


67 


•0059 


•0048 


•0039 


•0031 


•0025 


•0020 


•0012 


68 


•0057 


•0046 


•0037 


•0030 


-0024 


-0019 


•0012 


69 


•0056 


•0045 


•0036 


•0029 


•0023 


-0018 


•OOII 


70 


•0054 


-0043 


•0035 


•0027 


-0022 


•0017 


•0010 


71 


•0052 


•0042 


•0033 


•0026 


-0021 


•0016 


•0010 


72 


•0051 


'0041 


•0032 


•0025 


•0020 


•0015 


•0009 


73 


•0049 


•0039 


•0031 


•0024 


•0019 


-0015 


•0009 


74 


•0048 


•0038 


•0030 


•0023 


•0018 


-0014 


•0008 


75 


•0047 


•0037 


•0029 


•0022 


•0017 


•0013 


•0008 


76 


0045 


•0035 


•0028 


•0021 


•0016 


•0013 


•0007 


77 


•0044 


•0034 


•0027 


•0021 


•0016 


•0012 


•0007 


78 


•0043 


•0033 


•0026 


•0020 


•0015 


•OOII 


•0006 


79 


•0041 


•0032 


•0025 


•0019 


•0014 


•OOII 


•0006 


80 


•0040 


•0031 


•0024 


•0018 


•0014 


•0010 


•0006 


81 


•0039 


•0030 


•0023 


•0017 


•0013 


•0010 


'OOO5 


82 


•0038 


•0029 


•0022 


-0017 


•0013 


•0009 


•0005 


83 


•0037 


•0028 


•0021 


•0016 


•0012 


•0009 


•0005 


84 


•0036 


•0027 


•002I 


•0015 


•OOII 


•0008 


•0005 


85 


•003s 


•0026 


•0020 


•0015 


•OOII 


-0008 


-0004 


86 


•0034 


•0026 


•0019 


•0014 


•0010 


-0008 


•0004 


87 


•0033 


•0025 


•0019 


•0014 


•0010 


•0007 


•0004 


88 


•0032 


•0024 


•0018 


•0013 


•0010 


-0007 


•0004 


89 


•0031 


•0023 


•0017 


•0013 


•0009 


•0007 


•0003 


90 


•0030 


•0023 


•0017 


•0012 


•0009 


•0006 


•0003 


91 


•0030 


•0022 


•0016 


•0012 


•0008 


-0006 


•0003 


92 


•0029 


•0021 


•0015 


•ooii 


•0008 


•0006 


-cx)03 


93 


•0028 


•002I 


•0015 


•ooii 


•0008 


•0005 


•0003 


94 


•0027 


•0020 


•0014 


•0010 


•0007 


•0005 


•cx)03 


95 


•0026 


•0019 


•0014 


•0010 


•0007 


•0005 


•0002 


96 


•0026 


•0019 


•0013 


•0010 


-0007 


•0005 


•0002 
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PART II. 



VALUATION. 



CHAPTER VI. 



DIFFERENT KINDS OF VALUE DEFINED. 



" Value "is a term which has different significations 
according to the circumstances in which it is used. Thus, 
there may be the value to a vendor of a property taken 
by Compulsory purchase; there is the value as between 
Partners of a factory in full operation, or of the same 
factory as a "Going concern" to a purchaser who will 
have the advantages of the established management and 
connection ; there is the Rateable value ; there is the value 
of the factory as a whole if it has Stopped working ; the 
value of what has been destroyed by Fire may have to be 
appraised ; there is again the value of the Land, Buildings, 
and Plant if dismantled and sold separately ; and finally 
there is the value, generally the lowest of all, obtainable 
by a Forced sale. These various kinds of value are referred 
to in the succeeding chapters. 

The value of anything is sometimes defined as that 
which it will fetch ; and in the sale of a factory, the price at 
any particular time will, if there be freedom on both sides, 
depend not on the original cost or on any arbitrary standard 
of value — although of course the cost at which a similar 
factory could be built and equipped is an important consi- 
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deration — but on the competition either of buyers or sellers, 
in other words on the supply and demand. The element 
CompnlBory of freedom is wanting in a compulsory purchase; there, 
^paze 66 ^^^ basis of price is the value to the seller, who is com- 
pensated for what he loses and not for what the buyer 
gains. 
Value depends on The real basis of value, however, which generally 
' guides a purchaser, is the estimated earning power or the 
net revenue, past, present, and prospective, so far as it can 
be ascertained. From this point of view there is often 
more scope for difference of opinion than would at first 
and en past sight appear. The rate of profit in the past is a primary 
basis, but this is not conclusive. A purchaser may see 
his way to improved methods, to an extended trade, or 
to a better utilisation of the plant, and so to greater 
profits. On the other hand, past profits may have been 
largely due to special knowledge of the proprietors, and 
much may really have been owing to skilled manage- 
ment, which, if obtainable at all in the future, may involve 

Expenses of the payment of considerable salaries taking precedence of 
management ^ . 

profits. 

Gross income and Again, the profits of the past may have been due to 

ma^ten^ce. favourable circumstances which have altered ; or the past 

income as shown by books of account may have been unduly 

swelled or diminished by a wrong estimate of depreciation. 

The net profits may have been kept low by a too liberal 

writing off for wear and tear ; and a new proprietor may 

see his way to a higher revenue by diminishing this 

Seepage/^. annual charge. On the other hand, if the value of plant 

be taken too high, the gross profits will in the future have 

not only to bear the cost of a proper and higher rate of 

depreciation, but may have to pay off, in extensive repairs 

and renewals, an accumulation of past neglect. 

No fixed rules for There is no fixed rule for the percentage of profit which 

rates of profit, ^jjj jj^juce capitalists to embark in a manufacturing trade. 
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The regularity of the trade, the chances of occasional high 

profits, the accompanying risks cf loss, the locality in which 

the business is carried on, and the indirect advantages or 

drawbacks attending it, are all circumstances which tempt 

or repel different persons according to circumstances. It 

may be said, generally, that the tendency of profits in Profits tend to 
■r- . , , , , , , . , diminish Uke 

England has been downwards, and just as the return on interest of money, 

the more secure investments in Government funds or rail- 
way debentures is by the growth of accumulated capital 
ever becoming lower, so in a diflTerent range, the profits 
of manufacturers tend to diminish. 

The selling value of a factory depends greatly on the Price determined 
briskness of trade at the time of sale; and a seller may trade, 

legitimately take the advantage of higher prices that are 
ruling, and of the consequent inclination of purchasers to 
invest in such property. When the profits have been high, 
attention is directed to the trade in question ; capitalists 
are inclined to embark in it ; there are more buyers, and 
competition is favourable to the seller. The reverse occurs 
during a time of depression, and then, if a sale must be 
effected, the buyer has his opportunity. 

If transferred at a time of high prices, the real value 

depends mainly on the readiness of the factory. If Readiness for use 

enhances valne. 
because of high prices, capitalists begin to build new SeepageZo, 

works, it will often be found that by the time they are 

ready prices have fallen, probably because new factories 

have increased the productive power, or even because the 

mere prospect of new factories induces competitors to 

lower their demands. If, however, a factory or any other 

undertaking can be bought in full working order, it may be 

profitable to pay a high price for it, so as to reap the High pnrohase- 

immediate advantage. In the lace trade, for instance, the ^'"^profits. ^ 

whole cost of the machinery may be recovered in one or 

two prosperous years, and therefore at a time of great 

demands and inflated prices it is not the intrinsic value 
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of the machines which determines their price, but their 
immediate readiness for use. 

So in the coal trade, when prices are exceptionally 
good the owner or purchaser of a colliery in full working 
order may reap such profits as will recoup him for a high 
capital outlay ; but if the profits so gained tempt others to 
re-open a disused colliery which has been allowed to fall 
into disrepair, or which is flooded with water, probably by 
the time there is coal to sell, prices will be low. 

H^h prices are When the nominal or current prices for any product of 

manufacture are very high, it will generally be found that 
these high prices are being paid only in a small propor- 
tion of cases, because the demand has outrun the supply ; 
and it is because most manufacturers are already occupied 
with contracts taken at old rates that famine prices can be 
secured by the fortunate few who are free to undertake 
new work. And directly the others get rid of old con- 
tracts and are ready to reap the high rates, their very 
readiness causes the high rates to vanish. On the other 

Factonea che^y hand, it is in a time of deep depression that prudent pur- 
times, chasers will often find the best opportunity for buying or 
building a factory. 

Value of a factory, The circumstances which determine the Value of a 
how determined, fj^^tory are numerous and varied, but they may be broadly 
divided into two classes, general and particular. The 
former are of a wide kind and relate to the amount of 
Capital required and the manner in which it is to be pro- 
locality, vided ; also to the Locality of the factory, the Tenure 
See page \o^. under which it is held, and to any Advantages which 
the district or site possesses for the trade in question. 
The second class of circumstances are those pertaining 
immediately to the Factory itself, its Buildings and 
Plant. 

The modern tendency towards large factories, in which 
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labour-saving processes are extensively adopted, increases 
the amount of Capital required for profitable working. Capital outlay. 

A bold expenditure may give the command of trade to Bold expenditure 
those who have incurred it, even if in dull times the large "^^^tradT 
current outlay for expenses can only tie met by securing 
orders at or below cost price. It is this necessity of main- 
taining a large output in order to pay current expense 
without regard to profit, that in a time of depressed trade 
forces prices down to a level ruinous to ordinary traders. 

On the other hand, while advantages due to skill and 
forethought rather than to expenditure of money are un- 
questionable, costly appliances may prove a cause of loss Costly plant may 
rather than of gain in dull times. For instance, a factory fioiure. 
may be constructed with an output capacity of one ton of 
product per week for each £\QO invested, as compared with 
existing and smaller factories which have cost ;£"i20 per 
unit of output. Moreover, the labour in the new factory 
may be only £j^ per ton of finished product as compared 
with ;£"3 loj. in the older factories. But it is possible that Large factories 
this low cost can only be maintained when the factory is in Sl^ltaif ^^^ 
full work, and that when it is only employed at one-half or employed, 
one-third of its capacity, the proportions may be altered. 
The expensive labour-saving machinery must remain as a 
burden which cannot well be' got rid of, while workmen may 
be discharged in the smaller factory. Factories so estab- 
lished may eventually repay those who can afford to wait, 
but without a large trade the burden of capital, especially Seepages 18, 
if some of it be borrowed, is a frequent cause of failure. ^ ^ * 

Ultimately the profit is reaped by those who take 
advantage of the failure to buy the factory for much less 
than it has cost ; and instances occur of a second or even a 
third change of ownership before the capital can be brought 
down to a sum on which the earnings will allow a profit. 

Not only the capital sunk in the factory itself, and in 
the purchase of goodwill, but the Working Capital which Working capital. 
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the business will require, is a question of great importance 
as determining the value of the undertaking to a new-comer. 
There is a wide range in the proportion which liquid capi- 
tal bears to sunk capital in different trades. In some, 
the operations of manufacture are speedy, the profits are 
earned quickly, and the turnover of capital is correspond- 
ingly frequent. In such cases, if the cost of material •form 
the chief part of the total outlay, a large business may 
sometimes be conducted with moderate capital, because 
the material need not be paid for till the finished product is 
sold. But Wages need ready money, and hence it is that 
when the cost of labour forms a considerable proportion of 
the whole, a large liquid capital is necessary, and profits 
must correspond. Thus, while a miller, or a maltster, or 
a sugar refiner may sell his products within a month of 
purchasing his wheat or barley or sugar, and at a price 
only slightly above the cost of the raw material, a maker 
of locomotives may have to pay for his iron, steel, and 
copper many months before he obtains repayment ; arid 
moreover during that period will have had to pay in 
weekly wages three times the value of these raw materials. 

The proportion which Borrowed Money may safely bear 
to the capital of the proprietors is also a matter of great 
importance, and it obviously depends on ever-varying cir- 
cumstances for which no rule is possible. The risk of 
failure from this cause may be minimised by using only 
those forms of borrowing which, though conceding a higher 
rate of interest or a preferential share of profit, do not 
involve any sudden demands for repayment, rather than 
by borrowing at a low rate, with the risk of repayment 
being demanded at a short notice. 

The question of Locality is dealt with in a separate 
chapter, but it may be remarked here that in dealing with 
an existing business the situation of the factory may 
usually be regarded as no longer an open question, and any 
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advantages or drawbacks which the factory may possess 
in this respect, though they may increase or diminish 
its value, cannot be altered. This is so in the great 
majority of cases ; but when a business is valuable in other 
respects, when for instance, there is an established organi- 
sation, an experienced staff) as well as a reputation or con- 
nection among customers, it may prove remunerative to buy 
such a business, if only to remove it wholly or partially to Factory may be 
a different locality. Such a change is of course encouraged J^^^' 
if the existing factory, or the site, has a realisable value 
for other purposes ; and the feasibility of a change in case 
of need is of importance where a factory is held on a lease 
soon to terminate. 
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CHAPTER VII. 



THE VALUE OF A FACTORY AS A GOING CONCERN. 
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In the purchase of a factory as " a Going concern," or in its 
valuation on this basis, circumstances have to be considered 
which do not always present themselves in the annual 
stock-taking. The Capital as it stands in the books of 
account, does not necessarily represent the Real Value, 
which, When measured by the past, present, or prospective 
Earning Capacity of the undertaking, may be greater or less 
than the nominal or assumed value. A purchaser is the 
more anxious to be assured on this point because there is 
the natural conjecture that if the undertaking were profit- 
able the proprietor would not desire to sell it. An ex- 
planation why the factory is offered for sale is generally 
therefore the preliminary step in the transaction. 

In regard to Compulsory Purchase, or to any occasion 
where the purchaser rather than the vendor desires the 
transfer, it is the value to the vendor which determines the 
price. For as in the case of purchase by a railway company 
or municipality who wish to occupy the site, much of what 
the vendor loses may have no value to the buyer, as for 
instance the connection or goodwill, which may be jeo- 
pardised or lessened by removal. There is the marked 
difference between compulsory purchases of this kind by 
public bodies and purchases by traders, that the seller is 
free to commence working elsewhere and retains all the 
goodwill he can in removing to new premises. 

It is seldom, except in a retail trade, that much of the 
goodwill is lost by a mere removal to another and adjacent 
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situation ; but a factory owner is entitled to Compensation CompeMation for 

for the expense and trouble of Removal, for the Damage 

caused to plant and stock, for the cost of Adapting his 

plant to new premises, for the Storage of his machinery 

and stock till he has obtained a new site, and for the loss 

of Profit till he can recommence working. Not only the 

past and present rate of profit must be taken into account, 

but the likelihood of a prospective increase ; and the seller Prospective 

profits, 
is entitled to the capitalised value of what he is losing, 

subject to a deduction for what he may be likely to earn 

under altered circumstances. 

The number of years' purchase at which the Annual 

Income is to be Capitalised varies with the risks and vicis- Capitalised valne 

of inoome. 
situdes of the trade ; and though an agreement based on 

precedent can sometimes be arrived at, arbitration has 

generally to be resorted to. When all the circumstances 

have been taken into account and a total sum arrived at, 

the vendor is entitled to a further sum for the compul- CompensationL for 

^ compulsion, 

sory nature of the sale ; and by practice and precedent 

10 per cent, on the total is the amount which judges or 

arbitrators allow, and which sellers always claim. 

Leaving aside, however, the special conditions as above 

described attending a compulsory sale, there have to be 

considered in valuing the undertaking as a whole, the 

general circumstances already alluded to, which may 

qualify very considerably the total of the detailed estimate. EstiB»te of value 

Thus the value of the Land may have altered ; the advan- Seepage 13. 

tages of any Goodwill,- Monopoly, or Privileges pertaining 

to the undertaking have to be considered, or Deductions 

may have to be made because of adverse changes in these 

respects. 

In regard to the Land it may be that the Site has grown Value of site, 
in value for the particular trade, and that owing to some of ^^^P^s^^ ^S* 9o« 
the circumstances which determine the choice of locality 

F 2 
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the factory may possess advantages over others engaged in 
the same business. Certain trades have special localities, 
and inferior buildings if well situated may be more sale- 
able and valuable than those well-built and equipped 
but wrongly placed. Past profits may in fact have been 
mainly due to these advantages of locality rather than to 
any in the factory itself. 

If, however, the Site has grown in value not because of 
its suitability for the trade in question, but because of its 
situation in a town or city and its fitness for other kinds of 
buildings or for other purposes, then this increment may 
be an actual disadvantage to the factory, if owing to a fresh 
valuation on this basis it is burdened with a higher rent or 
interest on capital in consequence. But a site covered 
with factory buildings can seldom be utilised for other and 
more profitable purposes without dismantling ; and loss in 
this direction may go far to balance the natural advantages 
of the site. A purchaser who intends to continue the 
business will be mainly guided by the earning power of the 
factory, and will not pay much regard to a prospective and 
problematical increase in the value of the land. 

As an opposite case, a high price may have originally 
been paid for the land because of anticipated advantages 
which have not been realised ; and an investigation may 
prove that for the particular purpose of the factory the 
book value of the land is excessive and must be diminished. 
It may be that an undertaking efficient in all other respects 
has been so burdened by the excessive capital account 
from this cause, or from a high ground-rent, that it has 
not proved profitable, and a reduction in capital value or in 
rent may be the condition of future prosperity. 

In the sale of a factory as a Going concern, if not only 
are there orders on the books, but also a list of customers 
who regularly buy at prices which afford profit to the 
manufacturer, in other words, if there be a " Goodwill," it is 
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obvious that a certain live value is given to the undertaking, 
which it would not possess as a mere aggregation of build- 
ings and plant. The special value from this cause must 
obviously vary. It .may be that better prices are obtain- 
able than in other and less known undertakings, or that in 
dull times the factory is likely to be fairly well employed 
when others are idle. And as, in calculating the net revenue 
obtainable from a business, it is the Average Profits which GoodwiU 
have to be considered, the probability of constant employ- average profits, 
ment is of great importance. Advantages of this sort are 
not always directly represented in the books of account, Value of goodwUl 
nor in the capital accounts of the partners, but they have a aocounts. 
value to new purchasers as assuring a regularity of income. 
As, however, the permanence of such favourable conditions 
depends upon many future and unknown contingencies, 
their capitalised value must be calculated moderately. Capitaliiad value. 

The Value of Goodwill depends to a considerable extent 
on the amount of capital required to carry on the factory ; 
for, however well a business may be established, yet if in 
order to obtain the promised advantages a large amount of 
capital is required, the addition which the goodwill may be Value diminished 
expected to make to the average revenue will be depre- capitS^rwjSe^ 
ciated, even if interest on capital be deducted before Seepages 63, 64. 
reckoning the annual revenue. The plan is often adopted 
in the sale of a manufacturing business, of stating no 
separate price for goodwill, but of valuing the plant 
liberally on the assumption that profitable employment 

in the future is assured ; while sometimes a premium is Premium paid 

ou valuatiou. 
paid in addition for entering on the business. 

Goodwill, whether paid for directly or not, generally ^^^^J^^^® 

represents much past expenditure in the making of the oflt 

business, and this, though it may have been prudently Seepage 24. 

written off by the proprietors, as being represented by 

no material assets, may yet be legitimately charged to 

new-comers, who are to reap the advantages of it But 
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where such goodwill has been maintained by advertising or 
other active means, the value of the goodwill must not 
be reckoned without taking due account also of the ex- 
penditure for maintaining it. 

In regard to Monopolies arising from Patents, where a 
manufacturer is merely a licensee, his advantage depends 
upon the amount of competition by others, who also have 
licences ; and sometimes such competition is as severe as 
if no patent existed. But when the manufacturer has a 
monopoly of a patent, his profits may be large, and indeed 
are limited only by the demand of the purchasers. Even 
when the patent monopoly is at an end, the manufacturer 
whose name is associated with the goods, and who by 
years of use has his plant and processes well adapted, can 
generally work more cheaply than his competitors and 
retain in this way a partial monopoly for many years. But 
in the case of a widely known and important invention, like 
that of Bessemer steel, the advantage ends with the term of 
the patent right, as outsiders are generally ready to use the 
invention immediately. 

A Trade-mark may give a more permanent monopoly to 
the maker than a patent right limited to a term of years, 
because while, after the term expires, the right of manu- 
facture becomes common, the monopoly of the trade-mark 
will remain. But obviously its value will continue only 
so long as the seller can induce the belief that his mark 
or guarantee is a more trustworthy certificate of quality 
than any appearance of similarity which may be given by 
others. Where the trade-mark is recognised in foreign 
countries, it often is valuable to the proprietors long after 
its value has lapsed in the country of manufacture. 

Sometimes a Monopoly depends neither on a patent 
nor a trade- mark, but on Secret processes of manufacture, 
or on the skill and experience of a limited number of 
workmen. The permanency of such a monopoly will then 
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of course depend on the retention of such workmen, or the 
transmitting of their knowledge to others. 

The profits arising from the manufacture, and the 
advantages which may be expected to remain to those 
who have acquired experience in it, even after a patent 
has expired, sometimes induce patentees who are not 
manufacturers to establish a factory for carrying out their 
invention. This, however, generally results in loss, for 
the functions of inventor and maker are quite distinct; 
the operations of making, buying, and selling require a 
special commercial experience ; and moreover, the manu- 
facture is generally carried on best by those who have 
other and kindred operations or branches of trade which 
utilise the same plant and organisation. 

The value of plant, as shown in the capital account of 
a factory which has been successfully managed, should be 
less than the real value to a new-comer who is to continue 
the business. Depreciation as treated in the accounts Depreciated plant 
should not only balance the mere wear and tear, but pro- revived value to 
vide for contingencies, and although partners, as between 
themselves, may have prudently written off on this basis, 
yet if, when the property is transferred, these contingencies 
have not occurred, the future risks no longer concern the 
sellers, who may justly retain what has in effect been an 
insurance or reserve fund. For instance, the value of 
patterns and other accessories may have been written down 
to little or nothing, because of a possible cessation in their 
usefulness, but if these accessories are still in use, the value 
to a new-comer revives, and a new departure may be taken 
in the way of depreciation. 
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CHAPTER VIII. 

THE RENTAL VALUE OF FACTORIES. 

In the valuation of a factory as a going concern, it is 
Ba&talvalne. sometimes desirable to arrive at its Rental Value. Dif- 
ferent classes of buildings are supposed to yield certain 
Interest on oort rates of interest according to the trouble and risk attend- 
^^'^lage 60* ^^S them, and whatever may have been their original cost, 
purchasers will only value them on this basis. 

Dwelling-houses and shops are usually let to tenants, 
Ooenpying and the amount paid in rent is, to the occupier, a dis- 
tinct charge, which can be kept separate from all pther 
outgoings. But in the case of Factories, the buildings are 
more often the property of the occupier, who in his annual 
aUow for rent at accounts may either set down a sum for rent, or, including 
eapitaL together all his outlay for land, buildings, and plant, may 

charge " interest on capital " on the whole ; all of the net 
earnings which remain, after a sum has been set apart for 
depreciation, being treated as profit. Where one partner is 
the owner of a factory, a sum is paid or set apart as rent ; 
where the partners are equally the owners, "interest on 
capital " is the usual method. 

In the case of a factory where the occupancy is assured 

Gross rent must for a term of years, and the rent is a first charge on 
allow for ^ 

devreciation. profits, the rate of interest, to be an appropriate rate, 

should, so far as it applies to the buildings, be equal (with 
the depreciation rate added) to the rental which a land- 
lord who owned but did not occupy a factory would let 
it for. For assuming that in either case the occupier, 
whether tenant or proprietor, did the repairs and paid for 
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insurance against fire, then if \\ per cent, per annum were 
reserved for depreciation, this with 5 per cent, interest 
would be equal to a rent of 6^ per cent, on the value. 

In certain trades where small factories or workshops 
are let out to working tenants, a much higher rate of 
interest than 6J per cent on the cost is charged as rent ; 
but this is generally because of special risks, such as of 
having the premises unlet in dull times, or of the occa- 
sional non-payment of rent or of expenses in collecting it. 
There may also be risk of changes in trade which might 
render the factory less suitable, and therefore less secure 
as an investment, than ordinary house property. These 
circumstances do not weigh with equal force in the case of 
an occupying owner, but when they are incidental to the 
property, allowance would be made for them in deter- 
mining the net rental value just as in assessing for rating 
purposes. 

In some manufacturing towns, factories or blocks of 
workshops are let out on rent; sometimes power suffi- 
cient for one or more looms or other defined machinery 
is included in this rent; sometimes a constant power is 
specified, or that which can be transmitted by a shaft or 
belt or pulley of certain size, running at a certain speed. 
Sometimes, more often abroad than in England, power 
alone is sold at an annual rate, but in these cases the 
rental value of the building is increased because of the 
convenient contiguity of such power 

In valuing a factory, the value of the building may, if 
taken separately from the plant, be reckoned on the rental 
basis as above. If the property is freehold or on a long 
lease, an addition may have to be made for prospective 
increase in value. If the property is held on lease only, 
then its freehold value must be diminished by the sum 
sufficient, if invested as a sinking fund, to repay at the end 
of the term the purchase money. Or the freehold value 
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may be diminished by the sum sufficient to buy a deferred 
annuity of the annual or net rental value, commencing at 
the end of the lease and continuing on in perpetuity. The 
cost of any obligations specified in the lease must also 
be provided for. But even with these allowances lease- 
holds do not fetch so high a price as freeholds. There are, 
however, various systems of actuarial calculation suitable 
according to the tenure and the other circumstances of 
the case. 

local adyantages. The Locality of the factory in regard to material, trans- 
Seepage 105. p^j.^^ ^^^ Other circumstances, the general arrangement of 
workshops or other buildings, and the facilities afforded for 
the bringing in of material, for lifting and moving during 
the operations of manufacture, for the proper sequence 
of these operations, and for the delivery of the finished 
product, are all of importance in determining a rental 

Value depends on value. In regard also to the plant; economy in working 
arrangement of 

plant. depends to a considerable extent on the order and arrange- 

ment of the machines and the mode of applying power to 
them. Besides the workmen immediately employed in the 
operations of manufacture, there is always accessory labour 
required, and accessory and unremunerative consumption of 
Cost of labonr power. The loss of heat from the boilers and steam-pipes, 
"^^feSive^ the waste of power from ill-arranged engines, and the con- 
arrangements. sumption of force by transmission-shafting, wheels, and 
pulleys, must always take place to a certain extent ; the 
loss is sometimes excessive and unnecessary ; and while in 
the laying out of a factory it is of course the object to 
minimise such loss, so in valuing an existing factory it is 
necessary to take it into account. 

But in considering the rental value of an existing 

Delay and risk factory, however much it may be evident that a new 

^^ ^factories^*^ factory would allow of improved arrangements, the fact 

that buildings and plant are already established is in itself 
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of considerable value. The trouble, delay, and expense 
which always attend the designing of new works have been 
incurred, the risk of error has been run, and the buildings 
and plant have at any rate been proved by work actually 
done. The trouble and expense of fixing machinery add 
considerably to its cost, and generally more than the visible 
result discloses. 
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CHAPTER IX. 

THE VALUE OF A FACTORY THAT HAS STOPPED 
WORKING. 



See page 66. 
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In the valuation of a factory as a whole, but yet not as a 
going concern, the preliminary question arises, as alluded 
to in a preceding chapter : why, if the undertaking had 
been profitable or capable of producing profit has it been 
stopped. There may be answers to this, such as the 
death of the proprietor, a temporary falling off in trade, 
or want of skill or attention in the management. Inves- 
tigation should be made into such circumstances, because 
mistakes in the past may be conveniently remedied at a 
time of change ; while if the non-success arise from some 
radical cause, such as an unsuitable locality or a per- 
manent alteration in the trade, it may prove to be best 
to dismantle the factory and sell the plant. An unsuit- 
able locality may render a ifactory, efficient in all other 
respects, quite valueless, if from local causes it is disabled 
from competing with factories more favourably situated. 

A factory may often prove unsuccessful because of an 
excessive burden of capital. Where the factory and the 
capital necessary to work it, are the unencumbered pro- 
perty of the occupiers, it may be expedient to continue 
working for a time for little or no profit, or at any rate till 
the profits become less than would be obtained as interest 
on the price of the factory if sold ; but where the occupiers 
are working with borrowed money, or have to pay a pre- 
ferential rent or interest, they may be unable to continue ; 
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and it will probably then be necessary for some of the 
capital to be cancelled to allow a profit on the remainder. 

Assuming that a re-starting of the factory under new 
conditions appears justifiable, a stoppage may not have 
been altogether a disadvantage, for there is now an oppor- 
tunity of resuming work clear of past mistakes and engage- 
ments. There may indeed be a loss of " goodwill," but this 
depends greatly, on the nature of the trade and on how far 
that rests on old connections. The value of the founda- 
tions, attachments, and other accessories to plant and 
machinery already installed, of course remains good, and 
there is the advantage that repairs and re-arrangements 
can be made, which in a going concern would be difficult 
or impossible. But when machines have been stopped, an 
allowance may be necessary in the valuation to provide for 
risks or uncertainties attending a recommencement, while 
in a still going concern the machinery might be seen in 
operation. , Most kinds of machinery are liable to deteriora- 
tion by remaining idle ; some kinds suffer more .during such 
a period than by the operations of working. 

If a factory has been engaged in a staple trade and in 
a suitable locality, it will almost certainly retain a sub- 
stantial value, though a favourable opportunity may have 
to be awaited to obtain a purchaser. The sale of a factory 
sometimes discloses that it has a value to some persons for 
reasons not affecting ordinary purchasers who look only to 
direct profit. Thus, a purchaser may have land or produce 
in the neighbourhood which is enhanced in value by the 
working of the factory or which would suffer loss by its 
stoppage; or he may have some manufacturing business 
complementary to that in question which will work well 
in connection with it. A public sale sometimes for reasons 
such as these elicits an unexpected competition. 

The stoppage of a factory may have caused such loss 
in its neighbourhood, that the owners of property or 
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tradesmen who have spare capital to invest, may be 
willing to share in the risk of re-establishing the business 
even with the foreknowledge or probability of only a small 
return in interest, because they will benefit by the local 
expenditure in wages and the consequent effect on rents of 
houses, and other direct or indirect advantages. 
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If the machines are appropriate for. their purpose 
then their value will be arrived at by adding to their 
original cost the expenses of installation, and deducting an 
amount for depreciation proportioned to their age and wear, 
and a further amount for any actual repairs they may 
require. It sometimes happens that a machine or appa-- 
ratus has been so strengthened, improved, or added to, 
that it is really worth more than when new. 

There is often, in or about a factory, plant which is so 
old or worn that it would not bear removal, but which is 
likely to last a considerable time if left undisturbed. 
Although the necessity for renewals when this time shall 
have expired may be obvious, it is often an advantage that 
the immediate capital outlay for the purchase of the 
factory is thus reduced and the purchase of new machines 
spread over a term of years. 

Sometimes the machines may be too worn to do the 
best work in the factory, and yet be useful for second-class 
operations. But a distinction must be drawn between what 
Obsolete machines is merely partially worn and what is obsolete. In trades 
where new labour-saving processes have been introduced, 
the free gift of certain machines, even though they be in 
good condition, would not prevent loss in using them if the 
labour attending their use much exceeded that in com- 
peting factories, or if they produced goods of an inferior 
quality. Such machines should be got rid of at what- 
ever loss, and sold to those who could use them in kindred 
but less important operations. 
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Assuming that the factory in resuming work is to be 
employed in the same business as before, the value of the 
plant may be arrived at by the same process as in a going 
concern, but with this difference, that while in the latter a 
premium for goodwill may have to be paid, there may be, 
in the case of a factory that has stopped working, the need 
for some deduction to compensate for the time which may 
elapse before it is all employed. 

If a change is to be made in the kind of goods manu- 
factured, the value of the plant to a purchaser will be 
diminished by the cost of any alterations needed to render 
it suitable. Of course, a seller may elect to refuse a price 
so diminished, and may prefer to wait for a purchaser 
who can use the factory for its proper purpose. But on 
the other hand, if any of the machines have become 
obsolete for their original employment it will generally be 
to the seller's advantage that there be a change in the 
kind of goods to be manufactured. 

A new-comer will be largely guided, in estimating the 
value of the plant, by the reputation of the factory for good 
work during its previous occupancy. So also, if the occu- 
piers have had a character for skill and judgment, plant 
chosen and arranged by them will be deemed to have 
a value accordingly. On the other hand, if the stoppage 
of the factory is supposed to have been due to inefficient 
management, the plant may be liable to disparagement. 
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If a factory is Dismantled the plant almost necessarily Dismantlement 
loses by removal, the extent of the loss depending on the 
nature of the plant and its mode of attachment to the 
premises. In the first place, the capital sunk in foundations Foundations and 
and attachments to the buildings is generally all lost ; and 
from the value which the plant would then have for re- 
erection elsewhere must be deducted the cost of taking 
down, and the expenses and risks of removal. In the case 
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of a self-contained machine depending very little on special 
attachment, the removal may be easy and the loss slight ; 
in the case of machines or apparatus composed partly of 
brickwork, such as boilers and furnaces, the loss is very great. 

A further depreciation is likely to occur if the machines 
have been made of special form or size to suit local pecu- 
liarities of land or buildings. Such special form may in- 
volve not only cutting to waste to allow of re-use, as in 
the case of shafting, piping, and belting, but actual altera- 
tions to suit a new situation. Original simplicity of design 
minimises the loss from such causes. 

As a rule, that plant sells best which is in common use 
for many trades. Thus a portable engine or an ordinary 
drilling-machine or screw-cutting lathe will find generally 
more bidders than an air-compressor or a deep-well pump. 
There are, however, exceptions to this rule, there some- 
times being a keen competition for special machines not 
easily procurable new, such occasions arising oftenest when 
the trade in question is brisk. Manufacturers who see 
their way to immediate profit by adding to their plant, 
may be eager to buy what is at once available, when a 
similar but new machine could not instantly be got ready. 
Thus it is often expedient to await a favourable oppor- 
tunity for the disposal of old plant rather than to force an 
immediate sale. 

The minimum value of any second-hand plant is that 
of the old material it contains, less the cost of removal 
and breaking up. The maximum value is that of a similar 
article new, immediately obtainable. In the range between 
these two extremes, the actual price depends on collateral 
circumstances. Thus there is the locality of the sale. If 
it is in a town or district where there are numerous persons 
engaged in the same or kindred trades, there are likely to 
be more bidders than under contrary conditions, for a large 
or important sale is necessary to tempt purchasers to a 
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distance. It may even be expedient to remove the plant Eemoval of plant 
to a more favourable locality, but this is generally expen- 
sive and is rarely adopted. 

The best prices are generally offered by those who Value to nien 
intend themselves to use what they buy. Failing such 
purchasers, the sale depends on Dealers, who buy to sell 
again, and a new set of circumstances determines price, 
for a dealer requires an intermediate profit and has also 
to consider not merely the cost of removal, but that of 
storage, the loss of interest while waiting for a customer, 
the risk of deterioration by time, or of improvements being 
introduced which will render the plant he has purchased 
obsolete, and the ultimate contingency of having to realise 
only the scrap or old material value. 

In a sale to dealers, the name and reputation of the Name of original 
original maker of the goods have a special value. For, value, 

while the first purchaser sees the machine in place with 
evidence of its having been usefully at work, a chance 
purchaser from the store of the dealer will have to be 
guided to a greater extent by the name or brand or trade- 
mark of the maker. This circumstance should not be lost 
sight of by purchasers of new plant, who may with advan- 
tage choose what will retain the best value in case of re- 
sale. Contractors for public works who buy plant for use Be-sale of 
in one contract only, and who from its commencement look ^^ rsp ant 
forward to a re-sale, in which indeed much of their profit or 
loss is involved, have generally this circumstance in view 
when they purchase locomotives, steam cranes, or other 
important plant. 

On the other hand, dealers can sometimes afford to pay Dealen can 
more than users. They may command a wider circle of more than nam. 
purchasers than are present at the sale ; they may know 
of customers seeking what is now offered, or they may see 
their way by a moderate expenditure to give a more than 
corresponding improvement to their purchase. 

G 
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Wjj^oiit A sale without reserve may involve heavy loss to the 

sellers, and it is generally endeavoured to avoid it by 
placing a reserve price on what is to be sold. The post- 
ponement of a sale is, however, rendered difficult when the 
articles are heavy or cumbrous, and when a peremptory 
removal is necessary. In cases of this sort, as also in that 
of improper collusion among bidders, much depends upon 
the ability and experience of the auctioneer. 
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CHAPTER X. 



THE VALUATION OF LOSSES BY FIRE. 



Loss xnnit be 
appraised. 



The principle of Fire insurance, according to the practice of Indemnity the 

baiiBofininranoe. 
all English offices, is that of Indemnity, and not, as in the 

case of either marine or life insurance, the payment of a 

fixed sum agreed upon beforehand. For example, if a 

factory which has been insured for £1000 be wholly or 

partially destroyed by fire, the amount of the loss will have 

to be appraised, and only the actual amount of loss, with 

a maximum of £iQOO, will be paid. The assured have to 

produce as particular an account of their loss as, the nature 

of the case permits, according to the terms of the policy ; 

and in the case of a factory containing plant of fluctuating 

value, the making up of an equitable claim for loss by fire 

needs considerable care. 

It is often difficult after a fire to make up an exact 
estimate of loss. If the books and papers are preserved, 
invoices and other vouchers will probably be available to 
show the cost of the plant, material, and stock as they 
entered the factory. If these vouchers have been lost in 
the fire, then outside evidence from those who supplied the 
plant and goods, will have to be collected as the basis of a 
claim. 

The value of the property immediately anterior to the Valne defined and 
fire is that on which the estimate of loss must be based, 
and as it is the current or market value of the articles 
consumed, and not the original price of them, any rise or fall 
of value takes effect, and the assured is paid accordingly. 

G 2 
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Thus the question of Depreciation necessarily arises, for 
an insurance office does not undertake to reinstate or to 
provide new buildings and plant in the place of old ones. 
An analogous case arises in marine insurance, where, if a 
ship be damaged, the underwriters in paying the cost of 
repairs deduct, unless the ship be new, one-third, on the 
ground that the substitution of new for old material is a 
benefit to the shipowner. 

Subject to the total amount recovered not exceeding 
that on the policy, the assured is entitled to the value 
of plant equipped as at the time of the fire, and therefore 
all cost of foundations and attachments, as well as the cost 
of installation, have to be included. The assured is also 
entitled to the cost of removing the dSris. On these bases, 
' and allowing for possible deduction for depreciation, the 
sum paid should be sufficient for the reinstatement of the 
factory. In regard to deductions which may be claimed 
by the insurance office on account of the worn condition of 
the buildings or plant, the assured may be called upon to 
furnish information as to the length of time the factory 
and plant, or any part of them, have been in operation ; 
and in this respect English offices generally deal liberally 
with the assured. 

Those who have an old factory, and who have written 
off little or nothing for depreciation, may find that the 
sum recoverable leaves them deficient of the capital value 
recorded in their books of account If any of the plant 
has become obsolete, such a fact will also be taken into 
account as reducing its original value; and patent rights 
which may have increased the original cost, but which have 
since lapsed, will not be allowed for. 

On the other hand, if it can be shown that the plant 
which has been destroyed was, by reason of its kind or 
arrangement, of greater value than when first purchased, 
the assured will be entitled to a corresponding compen- 
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sation. Where plant has been regularly depreciated, it 
does not follow that only the value as so lessened can 
be claimed. Depreciation is, after all, but an estimate of Pwt depreciation 
what may be necessary to meet contingencies, many of See page '21. 
them of a speculative kind, and as the losses provided 
against may have been escaped, a review of all the cir- 
cumstances, so far as they can be ascertained, may show 
a higher value than is stated in accounts drawn up for Value may be 
a different purpose. Surveyors or engineers accustomed "^^hiboXs'of^^ 
to the class of property destroyed are generally employed account, 
to appraise the loss, and in case of dispute arbitration is 
resorted to, the right to such a mode of settlement being 
generally reserved by the insurance office in the policy. 

Sometimes the valuation is assisted by the fulness of Valuation aesieted 
the description of the property which has been furnished JnppiSf by^ 
to the insurance office at the time the policy was issued, aaeured. 
but in the case of a factory with a constantly fluctuating 
amount of plant it is seldom that everything can be set 
down in advance, nor can the absence of such a detailed 
description bar the claim of the assured. 

There are, however, certain kinds of property which 
must be classed separately, and a maximum value set upon 
them at the time of insurance. Such, for instance3 are 
drawings if they exceed a trifling amount, patterns, models, Drawings and 
and moulds, which in the engineering and other trades may "^aeparatSSrf 
have a special value. Not only must a maximum total 
value be stated, but the insurance office will limit the sum 
payable on any one such article. 

In the case of finished or partly finished goods in the Goods in coune of 
hands of the manufacturer, the cost of production is the 
measure of damage, exclusive of profits and without any 
addition to the cost for interest on capital employed either 
in plant or machinery. 

One important respect in which the conditions of fire 
insurance differ from those in marine insurance is in regard 
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to Partial loss. Thus, if in the case of a factory consisting 
of one building, constituting one "risk" worth ;£" 10,000, the 
owner chooses to insure it only for ^g'Sooo, and if part of 
the factory be burnt to the extent of ;g' 8000, the insurer can, 
according to the general English practice, recover that sum, 
while in marine insurance if only 8-ioths of the total value 
had been covered, only 8-ioths of the partial loss would 
be paid. 

This rule of English fire offices extends also to property 
in the Colonies insured by them, but as in most Foreign 
countries the condition just described as usual in marine 
insurance prevails for fire risks also, English fire offices 
generally adopt it in the policies they issue in such 
countries. 

The English practice of "specific assurance," as it is 
called, does not, however, apply when several buildings are 
insured together in one sum. When the property lies in 
more places than one, so as to form a plurality of risks, it 
is required either that a distinct sum shall be insured upon 
the property contained in every separate building or place, 
or that the assurance shall be subject to the condition of 
average, or " average clause " as it is termed.* 

For instance, if a factory consisting of two or more 
separate blocks of buildings be insured in one sum for 
;^5ooo, and if one block be burnt, only the proportionate 
value which this one building bore to the whole is recover- 
able, even though its value may be ;^SOOO. Were it other- 
wise, two or more blocks of buildings might be insured 
for the premium of one, on the presumption that the risk 
was remote of more than one being burnt at the same time. 
In this respect rooms or workshops separated by fireproof 
doors in the manner prescribed by the Building Acts for 
structures of a certain size are deemed separate buildings 



* See *The Law of Fire Insurance,' by Charles John Bunyon, M.A., 
Barrister-at-Law. London : Charles and Edwin Layton. 
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and must be separately insured. There are al^o.*.5^ciaI 
rules in this respect for merchandise stored in public ware- 
houses or on wharfs during transit. 

It is desirable for the foregoing reasons that any con- 
siderable addition to or redistribution of the plant in 
different workshops should be notified to the insurance 
office even if the value is still within the amount of the 
policy. If such alterations have in any way increased 
the risks of fire, either by circumstances inherent in the 
factory itself, or by contiguity to other buildings, then 
the neglect of such intimation may imperil the claim for 
compensation. 

Although equitable treatment may be reckoned on by 
those who are themselves acting fairly, even if the informa- 
tion they have furnished does not fully come up to the 
conditions imposed by the insurance office, yet in many 
cases difficulties which might have been avoided arise from 
an insufficient conformity to such conditions. 

Although, as has been said, Indemnity for what has 
been destroyed is alone recoverable, and Reinstatemdnt 
cannot be claimed, the insurance offices always reserve the 
option of reinstating instead of making a money payment 
if they deem the estimate of loss to be excessive. 

Consequential damage for losses by fire cannot be 
insured in English fire offices, though some of the under- 
writers at Lloyd's, who undertake fire risks arising in 
connection with marine risks, will occasionally insure such 
losses. Such, for instance, are the loss of time and profit 
which a fire may cause, and in the same category would 
be the contract value of, or the expected profit on, goods 
which are ready or in course of preparation for delivery. 
If the insurer can show that he was about to receive a 
certain sum for goods which have been damaged or 
consumed, such a fact, while it may assist in arriving at 
the true value, will not be accepted as the basis of a claim. 
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\ AppraiMd The current wholesale value must be appraised, and it may- 
be more or less than the contract price. 

The leading principle of all fire insurance offices is to 
afford no opportunity for the insured to derive profit from 
a fire, and it is for this reason that profits on goods and 
consequential damages, which are difficult to appraise, are 
excluded. 

But to the implied rule that only tangible losses are 
Bent may be insurable, there is the exception of Rent, which as having- a 
precise value that may be defined and that is not so liable 
as other indirect loss to be varied after the policy has been 
issued, is insurable. A landlord may insure the rent he 
would lose by reason of a fire ; an occupier may insure the 
rent which, after a fire, may continue to be payable under 
the terms of a lease ; and an occupier who owns his factory 
may insure the rent which he might have to pay for the 
use of another factory during the reinstatement of the one 
destroyed or damaged. But, a maximum of one year's 
rent is generally prescribed and, as in the case of direct 
loss by fire, whatever amount for rent may have been in- 
sured, the compensation is limited to the amount actually 
lost. Of course when it is desired to insure rent this must 

if itoted in the be specifically stated in the policy, 
poliey. 
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CHAPTER XL 

THE RATEABLE VALUE OF FACTORIES. 

Factories are rated for the Relief of the Poor on their Net 

annual Value. To arrive at this value, the gross Rent that Sateable valne, 

how ftrrivfid ftit 
a tenant would pay is ascertained or estimated, and a 

certain proportion of it is deducted for the cost of repairs, 

maintenance, fire insurance, and other charges which, 

taking an average of years, would have to be provided for 

before an annual net profit can be reckoned. 

The proportion of the gross rent which should be so de- DednctionB from 
, , - . , , r t gross Talue. 

ducted must of course vary with the nature of the property 

and the burdens upon it. In the case of land, the net value 
may approach very nearly to the gross rental ; in the case of 
buildings, if they are old and the cost of repairs and main- 
tenance heavy, the deduction should be greater than with 
new and well-constructed buildings ; but even in the latter 
case, eventual rebuilding must be held in view, and a 
depreciation rate or reserve allowed for which will maintain 
or replace the net income. 

The principle of assessment on the net rental value is AsseBsment based 

on actnal rent, 
generally easy of application when, as in the case of a 

dwelling-house, the property is let to a yearly tenant, whose 

rent, confirmed by that paid for similar houses in the 

locality, forms a basis of calculation. The actual rent 

paid by a tenant is not, however, always conclusive, because 

it may happen that, owing to special circumstances, such 

rent is more or less than that which would be paid under Bent not always 

ordinary conditions* Thus, there may be obligations on * '*"^ ^**"' 
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the tenant in regard to repairs or reinstatement, which may 
make the rent more nearly approach the net annual value 
than is usual, or the tenant may be occupying under an old 
lease at a rent much below the current value. On the 
other hand, there may be certain privileges or indirect 
advantages in connection with the property which may 
induce a particular tenant to pay more than the property 
would fetch if let upon its own merits. 

Two main questions, sometimes involving considerable 
difficulty, have arisen in estimating the rateable value of 
Factories. One, where the factory, the fixtures and the 
plant belong to the Occupier and there is no separate sum 
charged for Rent, and where therefore the rental value has 
to be estimated ; and the second, where it has to be de- 
termined which, if any, of the fixtures and plant are to be 
included in the " net rental " valuation. 

In regard to the first of these suppositions: where 
there is no tenant and therefore no actual rent paid, it is 
necessary to estimate what annual sum a tenant would 
be willing to pay for the use of the factory in question. 
The profits of the tenant earned by his own skill and 
capital are not rateable, and it must be considered merely 
what rent a tenant who bore the general risks of the busi- 
ness would pay. In estimating this, the cost of the fac- 
tory and of similar factories, and the interest on the capital 
invested in them, are important aids to the calculation, but 
they are not conclusive. Owing to alterations in the trade 
in question, or in the method and cost of building factories 
engaged in such trades, or from local causes, the value of 
the factory may have fallen, and the rent which a tenant 
would be willing to pay may be less than the interest 
usual on building investments of a similar class. Or the 
reverse may be the case. Since the factory was built, its 
value may have risen, either through a general rise in the 
value of land in the locality, or from an increase in the cost 
of building such factories, or from local or trade causes 
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which have increased the profits derivable from such 
factories, and have increased therefore the rent which an 
occiipier would be willing to pay for the opportunity of 
earning such profit. 

The difficulty of arriving at a rental value where there 
IS no tenant and no rent to be paid, is increased where the 
factory is carried on as part of a larger undertaking, and 
with no direct profit arising from it. Such is the case in 
Government or municipal workshops, or those attached to 
water or gas supply undertakings, where the value of the 
w^orkshops is only a portion of the larger capital invested in 
street mains and other property ; or in the case of railway 
workshops, where locomotives and wagons are repaired for 
use on the railway. The difficulty is sometimes solved by 
the rating authorities agreeing with the occupiers to accept as 
the rating value an agreed interest on the capital shown to 
have been invested in the workshops ; but in the event of 
difference, the method referred to above has to be adopted 
of estimating what an imaginary tenant would pay, giving 
full consideration to the original cost and the rate of 
interest that would be remunerative as rental. 

In regard to the second point previously referred to, of 
how far Machinery and Plant should be included in the 
Rateable value, considerable changes have from time to 
time taken place in the application of the rules laid down 
for the rateability of machinery. It has sometimes been 
sought to exclude trade fixtures from rateability. Al- 
though it is clear on the highest authority that chattels as 
such are not rateable, yet trade fixtures are in general 
clearly to be rated. In a well-known text-book,* on the 
subject it is stated, — 
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"That they are part of the freehold and would pass under a 
mortgage, and though in the case of a factory a tenant is allowed to 



* See * A Practical Treatise on the Law of Rating,* by Edward James 
Castle, Barrister-at-Law. 1879. London ; Stevens and Sons. 
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nztares remove them during his term, it is not in the same way as he might 
remoyable by remove his furniture from a house, but only because the Courts 
were induced to relax the strictness of the old rules of law in order 
that the commercial interests of the country might be enhanced by 
the encouragement given to a tenant to employ his capital in 
making improvements for carrying on trade from the certainty of 
having the benefit of the expenditure secured to him at the end of 
his term." 

Plant, as tenant's It became usual in many parts of the country, apparently 
fixtur68, not 
rateable. on the supposition that machines and plant removable 

as above by the tenant were not landlord's fixtures, to 

include in the rateable value only those fixtures which by 

the narrower view of the law, or by usage, clearly pertained 

to the freehold. Therefore, while boilers, furnaces, steam - 

Engines and engines and other apparatus which were deemed permanent 

were included, machines which were attached only by their 

own weight, or were only steadied by bolts, or which 

could easily be removed by a tenant without damage 

to the premises, were excluded from the rateable value. 

In fact, much the same separation into classes prevailed 

BiUs of Sale Act. as is prescribed in the Bills of Sale Act, passed for an 

Seepage loi. entirely different purpose. 

But, although as a matter of usage this method of 

classification became established in certain districts and 

produced, in the case of particular trades, the same result 

as would a strict interpretation of the law, the principle 

Machinery not of excluding machinery was not always upheld in 

always excluded. ^^^^^ where disputes came before the Courts. The 

Diversity of diversity of practice arose mainly from the fact that the 

prac oe. valuation is in the first instance in the hands of local 

overseers, or parochial assessment committees, who apply 

iir different ways rules that had become established for 

other kinds of property. Such local valuations, however, 

take effect, and are followed as precedents in the district, 

unless appealed against in the superior courts of law. 

TOperior courts. Appeals have sometimes been made by occupiers who 
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deem themselves too heavily rated, but as often by those 
who consider that their neighbours are insufficiently rated. 
It is in the decisions of the judges on these appeal cases, 
rather than in any statutes easy to be understood, that the 
law on the subject is to be found. 

Some of the earlier cases were appeals from assess- 
ments where the plant omitted was of a kind generally 
included even when removable fixtures are excluded. Thus 
in the case* of the Phoenix Gas Company, in 1866, it was 
held that the retorts, purifiers, gas-holders, steam-engines, 
and boilers, were to be taken into account in assessing 
the rateable value, because they were fixtures which added 
permanently to the value of the premises ; and that also 
the mains in the public streets were rateable, but that the 
meters which were the property of the company in the 
private houses of the consumers were not rateable because 
they were not indispensable to the manufacture of gas, 
for which purpose the works were established. 

It still appeared, and was so acted on in many parts of 
the country, as if machinery of a kind more easily removable 
should be excluded, and this was apparently confirmed in 
the case of the Halstead silk factory ,t where it was held by 
the Court of Queen's Bench, on appeal in 1867, that while 
the value of the steam-engines, boilers, and shafting must 
be included in the assessment, the looms and other machines 
merely screwed to the floor were not to be included. In 
this case the machines were treated as the furnishing of 
a mill, which could be easily removed. The judge said, 
" These machines are common things in Lancashire. They 
are carried from one manufactory to another, and can be 
removed from one room to another. They are not so 
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• Regina v. The Inhabitants of the Parish of Lee ^ Law Reports, i, Q. Bench 
Cases, 241. 

t Regina v. Overseers of Halstead, The Justice of the Peace, February 
22, 1868. 
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permanently fixed to the building as in the case of the 
gas-works." 

This decision had the effect of confirming the system 
which prevailed in many districts in the assessment of all 
kinds of manufactories, but in the following year what 
appeared to be a stricter interpretation of the law again 
opened up the question of rateability. The Overseers of 
Bishopwearmouth, in a new assessment of the premises of 
Messrs. Laing, the shipbuilders, included in the valuation 
not only the steam-engines, steam-hammers, boilers and 
shafting, but also the lathes and machines for ' planing, 
drilling, punching and riveting ; and against this assessment 
Messrs. Laing appealed to the Court of Queen's Bench, where 
the assessment on this wider basis was confirmed.* Chief 
Justice Cockburn, in his judgment, stated " It appears to 
us, after having carefully considered the character of the 
machinery in question, that the whole of it, though some 
of it may be capable of being removed without injury 
to itself or to the freehold, is essentially necessary to the 
shipbuilding business to which the appellants' premises are 
devoted, and must be taken to be intended to remain 
permanently attached to them so long as the premises are 
applied to their present purpose." 

This caset attracted much attention, and as an autho- 
ritative declaration of the law was adopted in some other 
localities. But the decision is generally considered to have 
gone too far ; if logically applied to factories in general, it 
might be held to include all machines ; and the less rigid 
interpretation of the law which includes only undoubted 

♦ Laing v. Overseers of Bishopwearmouth^ Law Reports, 3, Q. Bench 
Div., p. 299. 

t Full particulars of this find previous cases are given in a book entitled 
* Local Taxation and the Rating of Machinery,' by T. F. Hedley, of Sunder- 
land (Knight and Co., Fleet Street, London), who supports the decision in 
the Laing case. The opposite view is maintained by James Pott, jun., of 
Sunderland, in a pamphlet 'Remarks on the Assessment of Machinery,' 
published by E. and F. N. Spon, London. 
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fixtures in the rateable value is that which is (1884) still 
generally applied 

In comparing the decisio^jt with that in the Halstead case 
the question arises as to where the line is to be drawn in Ab tending to 
including plant and machinery in the rateable value of a rateable, 
factory, because some of it may be as eiasily removable as 
is the furniture of a dwelling-house. An operative watch- 
maker would remove his lathe if the tenancy of his house 
and workshop expires ; a Nottingham lace-maker removes 
his loom from the workshop where he rents floor-space and Seepage 73. 
power ; and the looms are, therefore, not rated. 

The question in regard to machines and machine-tools 

seems, therefore, to be this* — Would they be landlord's or The real question 

as to fixtures, 
tenant's fixtures in an occupation from year to year ? Are 

they of such a perishable nature as not to outlast a yearly 
tenancy ? Are they of a kind which so quickly wear out 
that a yearly tenant would find it worth while to attach 
them to the building ; would structural alterations be re- 
quired to allow the machinery to be attached to the 
premises } and other circumstances which would in an 
ordinary yearly tenancy determine whether the ma- 
chinery should be supplied by the landlord or tenant. 

It is not necessary to consider whether a tenant would Machines remov- 
as a matter of fact remove his machinery and plant, but a^l«^yt«»a^t- 
whether by usage, and as appropriate to the trade in ques- 
tion, he would have the right to remove them or sell them 
to a new tenant. There are many kinds of house fixtures, 
such as gas-fittings, and blinds, which, though the property 
of a tenant, are generally left behind and sold to the in- 
coming tenant. Still, as tenant's fixtures they would be Engineer's tools 
excluded from the rateable value, and the machine-tools of ^^^movabie*"' 
an engineer are generally regarded in this light, notwith- 
standing the decision in the Laing case. But according to 

* E. J. Castle. See footnote, p. 91. 
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this decision, if a factory were so constructed as to be useful 
for no other purpose than that for which the machinery and 
plant had been fitted to it, such a circumstance would affect 
the decision as to the rateability of the plant. 

It is to be noted that in the Laing case the judges 
did not investigate the facts, but merely decided on facts 
presented to them ; and in the case it was stated that the 
machines were intended to be permanently used 

It will be seen that though certain principles of law 
have been declared by the judges, no actual enumeration 
of plant or machinery has been made. The principle 
having been agreed upon, the knowledge of engineers or 
others acquainted with the necessities and usage of par- 
ticular trades is required to apply the rules to the factory 
whose rateability is in question. 
Uniformity of It is desirable that the question should be set at rest 

desirable. either by a case more carefully drawn up and presented 
than the Laing case, and representative of the leading 
industries of the country, or, if necessary, by fresh legislation 
on the subject So long as each local authority is allowed 
to settle the matter, as apparently they may do in the 
absence of an appeal, manufacturers in one district may be 
assessed much more heavily than those in another district 
with whom they compete ; and even in the same town 
manufacturers of one class, such as engineers, to whom the 
Laing case more immediately applies, may contribute a 
larger share to the relief of the poor than do those of 
another class, such as those engaged in the textile trades, 
who are equally employers of labour. 

Rateable value Assuming that machinery is to be rated, the valuation 

^'"SS^Tt!'^'^ should be made on the same principle as for buildings, but 

it is almost always necessary to allow a wider margin 

between gross and net value. The cost of repairs and 

renewals is generally greater than with buildings, for the 
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deterioration is more rapid, and assuming a tenant who 
pays rent for the use of such plant, but who had not the 
burden of reinstatement, the landlord would have to apply 
a considerable proportion of the gross rental to such Gronsndnet 
charges. Therefore, to take the case of an engineering 
factory or steel works, while one-sixth might be a sufficient 
allowance from the gross annual value of buildings, one- 
fourth or even more might have to be allowed from the 
machinery to arrive at the net rental value. 

In districts where there are many factories engaged in 
the same industry, the assessment is sometimes made 
according to certain broad rules, by which a minute inves- Broad rnles for 
tigation of every case is avoided. Thus, in some parts of ^^^ 

Lancashire the annual rateable value of cotton-spinning 
factories will be reckoned at so much per spindle (even 
though the spindles themselves are not included in the 
value) on the assumption that the number of spindles 
determines with sufficient accuracy the size of the mill and 
its value to a tenant. Again, in the engineering trades the 
engines, boilers, and shafting, or whatever in the particular 
district is included in the rateable value, is assessed 
broadly at so much per horse-power. This, though a not always 
convenient method, may be applied too widely and some- 
times presses unduly on the older factories. Thus in a 
modem cotton-mill, arranged after an improved method, the 
same number of looms or spindles as in an older mill may 
afford a greater or more valuable output, and the rental 
and rateable values are, therefore, greater than in an older 
mill ; or, in an engineering factory there may have been a 
large capital outlay in improved steam-engines which con- 
sume a minimum of fuel. An engine of 100 horse-power Value of engines 
which consumes only 2 lbs. of coal per horse-power per ^^^^S^. 
hour has obviously a higher rental value than one of 
similar power which consumes 4 lbs. per horse-power. 

An increase or decrease in the rental and rateable 

H 
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value owing to additions or deterioration has sometimes to 
be considered. In an old factory, if the buildings and 
plant have been fairly maintained, the annual value to a 
tenant may be undiminished even though the capital value 
to the proprietor may have decreased. But if the plant 
has become old-fashioned, or be no longer capable of 
producing so good or so much work as formerly, the rental 
value is obviously less. 

On the one hand, it is due to the neighbouring pro- 
prietors of a district who are properly assessed, that owners 
of factories shall contribute their full share to the public 
burdens ; and on the other hand, care is necessary to pre- 
vent overcharge to factory owners and especially to large 
corporations like railway companies, whose shareholders 
are widely spread and who do not always meet with the 
same consideration from the local authorities as do private 
owners. 

In the case of workshops belonging to railways and 
other corporations, where no direct profit is earned and 
where an agreed rate of interest on the capital outlay is 
accepted as a fair rateable value, the ordinary rules have 
to be observed in discriminating between a gross and net 
rental. Thus, if S per cent on buildings be agreed upon as 
a fair rateable value, this would represent 6 or 7 per cent, as 
a gross rental from a tenant ; and if much plant or machi- 
nery were included, although a rent to be remunerative 
might have to be 10 per cent, the net or rateable value 
might still be S per cent. If the land be taken separately, 
interest at 4 per cent on the capital outlay is usual as an 
annual rateable value* 
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CHAPTER XII. 



TRADE FIXTURES— BILLS OF SALE— DEBENTURES. 



Landlord's and 
t0iuuit*s flztnrei. 



In the preceding chapter, the question of Fixtures has been 
dealt with in regard to the rateable value of factories. 
Similar questions may arise between Landlord and Tenant, 
or between Freeholder and Occupier, or in the sale or 
transfer of a factory ; for, although there are certain kinds of 
factory plant which are clearly the personal chattels of 
the tenant, and others which as clearly pertain to the free- 
hold, there are often in or about a factory appliances or 
structures which cannot readily be placed in either category. 

Fixtures attached to the land either directly or indirectly nztuM attaehed 
become part of the freehold, but as has already been shown 
it is generally held by a relaxation of the law in this 
respect, that many of the additions made for the purposes 
of trade may be removed by the tenant during his term. 
But the mode of attachment is an important element in the 
case, as well also as the exact purpose. Thus a boiler 
firmly built into brickwork, or a steam-engine on massive 
foundations, would be considered as permanent fixtures, 
while a machine placed without fastenings and held in 
position merely by its own weight, or one fastened by 
screws, allowing of removal without damage to the 
structure, do not generally becom e part of the freehold. 

Disputes may, however, be best avoided by making 
precise stipulations in the lease or other agreement. A 
tenant may anticipate the necessity or desirability of making 
additions, which, in the absence of an agreement to the 
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contrary, might be claimed as landlord's fixtures, and he 
will, if possible, stipulate that he may remove them at the 
end of his term, if damage to the ground and buildings be 
avoided or made good, the option being sometimes left to 
the landlord to retain such fixtures on paying their value. 
Where one of several partners in a factory is the freeholder, 
the ultimate right to the fixtures and plant which have 
been bought or added at the expense of the firm should be 
clearly declared in the partnership deed or agreement of 
tenancy. Where the additions or improvements so relate 
to the land or buildings that they cannot easily be re- 
moved, compensation, and not removal, may alone be 
feasible 5 but for such additions the consent of the landlord 
is generally necessary. 

The classification given in Clause 5 of the Bills of Sale 
Act, though made for a different purpose and not binding 
for any other, indicates very nearly the kind of distinction 
which prevails in the absence of agreement to the contrary, 
and this same classification follows very nearly on the lines 
which have been adopted in many districts as the basis of 
valuation for purposes of rating. 

There is another aspect of this question of fixtures 
directly affecting the owners or occupiers of factories, whichy 
though it has been much simplified by legislation, often 
gives cause for dispute, namely, the respective rights of 
Mortgagees and unsecured Creditors against the property 
in " trade machinery " of a Debtor. 

Until the year 1878, a judgment creditor, or the general 
creditors of an insolvent estate, often found, on attempting 
to realise the property of a debtor, that much of the plant 
and machinery which they had looked upon as available in 
case of need for payment of their debt had been already- 
assigned. Thus, while by examining public registers 
or the lists issued by trade protection societies, traders 
are kept aware of assignments by Bills of Sale, it was 
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repeatedly found from the uncertainty of the law in regard 
to fixtures, or by the ingenious application or perversion of 
the law, or from the various constructions put upon the law 
by different judges in the varying circumstances that arose, 
that machinery and plant could be secretly pledged or 
assigned to certain persons, to the exclusion of all other 
creditors. The opportunities thus afforded for fraudulent 
preference and for collusion between a debtor and favoured 
creditors, were greatly limited by the *• Bills of Sale Act 
1878," entitled — "An Act to consolidate and amend the 
law for preventing frauds upon creditors by secret Bills of 
Sale of personal chattels." By this Act, no assignment 
of trade machinery can be made except by a registered 
bill of sale, and 'regarding these, the Act declares in 
section 5: — 

" 5. From and after the commencement of this Act trade machinery 
shall, for the purposes of this Act, be deemed to be personal chattels, 
and any mode of disposition of trade machinery by the owner thereof 
which would be a bill of sale as to any other personal chattels shall be 
deemed to be a bill of sale within the meaning of this Act 

" For the purposes of this Act — 
* Trade machinery ' means the machinery used in or attached to 
any factory or workshop ; 
1st. Exclusive of the fixed motive-powers, such as the water- 
wheels and steam-engines, and the steam-boilers, donkey 
engines, and other fixed appurtenances of the said motive- 
powers ; and, 
2nd. Exclusive of the fixed power machinery, such as the shafts, 
wheels, drums, and their fixed appurtenances, which 
transmit the action of the motive-powers to the other 
machinery, fixed and loose ; and, 
3rd. Exclusive of the pipes for steam, gas, and water in the 
factory or workshop. 
The machinery or effects excluded by this section from 
the definition of trade machinery shall not be deemed 
to be personal chattels within the meaning of this 
Act. 
Factory or workshop ' means any premises on which any manual 
laboiu: is exercised by way of trade, or for purposes of gain, in or 
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incidental to the following purposes or any of them ; that is to 
say, 
(a.) In or incidental to the making any article or part of an 

article; or 
(^.) In or incidental to the altering, repairing, ornamenting, 

finishing, of any article ; or 
(r.) In or incidental to the adapting for sale any article.*' 

It will be seen from the above clauses that steam- 
engines, boilers, shafting and other fixtures are excluded, 
but it must not be assumed that they necessarily pass with 
the freehold. In the absence of a precise agreement 
between the parties, the kind, purpose, and mode of 
attachment would have to be considered ; as also, in regard 
to a mortgage, would its terms and all the surrounding cir- 
cumstances. On the other hand, while for the particular 
purposes of the Bills of Sale Act, and to prevent frauds 
upon creditors, trade machinery is deemed to be personal 
chattels, it does not follow that they are so for all intents 
and purposes, as has already been seen in the case of rate- 
able value. Nor would the classification of the Bills of Sale 
Act necessarily apply between mortgagor and mortgagee 
where there were no other creditors. Factory plant is of 
such various kinds, and is connected to the ground in so 
many ways, that it is difficult to lay down any precise 
rules for general application. 

In 1882 was passed the "Bills of Sale (1878) Amend- 
ment Act," which does not affect the main principles of 
the original Act, but amongst other amendments adds in 
sections 4, 14, and 17, the following : — 

" 4. Every bill of sale shall have annexed thereto or written thereon 
a schedule containing an inventory of the personal chattels comprised 
in the bill of sale ; and such bill of sale, save as hereinafter mentioned, 
shall have effect only in respect of the personal chattels specifically 
described in the said schedule ; and shall be void, except as against 
the grantor, in respect of any personal chattels not so specifically 
described.** 

"14. A bill of sale to which this Act applies shall be no protection 
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in respect of personal chattels included in such bill of sale which but 
for such bill of sale would have been liable to distress under a warrant 
for the recovery of taxes and poor and other parochial rates." 

" 17. Nothing in this Act shall apply to any debentures issued by 
any mortgage, loan, or other incorporated company, and secured upon 
the capital stock or goods, chattels, and effects of such company.** 
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It will be seen from these clauses that taxes and rates 
take precedence, as also does rent, of claims under a bill of 
sale. 

There is the marked difference between Debentures 
and Bills of Sale, so far as general or outside creditors are 
concerned, that the debentures are not filed or registered in 
a public office where any one can inspect them, and are not 
therefore published in the weekly lists that are issued by pri- 
vate trade protection societies. But, under the Companies* 
Act of 1862, debentures, to be valid, must be registered in 
the books of the company that issues them ; the omission 
of such registration renders the directors personally liable ; 
and all persons concerned can claim to examine the register 
on payment of a fee of one shilling. Although debenture 
assignments are not registered in a public office like bills of 
sale, a list of shareholders, with the amount of share capital 
paid up and uncalled has to be filed every year at the 
Registry Office in London, and can be inspected by anyone 
on payment of a fee of one shilling. 

In the case of debentures issued by any incorporated 
manufacturing company, the extent to which the security 
mortgaged includes machinery and plant has to be carefully 
considered by all concerned. A debenture is supposed Debentures vary, 
generally to be a form of mortgage, but the word is 
applied to securities of very different kinds. Debentures 
are in England issuable by most companies, whether 
" limited " or not, and in many the powers in this respect 

are defined and restricted by general or special Acts of Bestrictedby 

f Acts of 
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Some debentures are really only Preference Shares, and 
in regard to the capital or assets of the company which 
issues the debentures, though the holders might take pre- 
cedence of ordinary shareholders in any winding up or 
realisation of the assets, they would rank only with other 
and unsecured creditors. 

In most railways, and the rule is generally adopted by 
other well-constituted joint-stock companies, the amount of 
the debentures is limited to a certain proportion, generally 
one-third of the paid-up share capital, the object being to 
give the debenture holders an assurance of the value of 
their security. Where a moderate proportion of this sort 
is ignored, and sometimes even when it is observed, the 
money raised by debentures may have formed the only 
beneficial expenditure and afford the only assets. 

Some debentures mortgage the property of a company 
in a way which affects greatly the security of the general 
creditors, and this in regard to the trade fixtures. Such 
debentures are bften very sweeping in their application, 
all the material assets of the company being assigned to 
trustees for the benefit of the debenture holder, the goodwill 
and in some cases even the uncalled part of the share capital 
being included in the assignment. Such debentures may 
hamper greatly the management of a manufacturing com- 
pany, for the directors may be restrained from selling, ex- 
changing, removing, or otherwise dealing advantageously 
with the plant of the factory. Care and skill are necessary 
in the framing of a debenture to give the maximum 
security to the debenture holders, with the minimum of 
restriction on the management. 

The Companies' Act of 1862 prescribes that in the 
register of debentures must be given a description of 
what is included in the mortgage, this description, so far 
as the protection of general creditors is concerned, being 
the equivalent of a schedule attached to a bill of sale. 
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CHAPTER XIII. 

THE lcm:ality of factories. 

In a previous chapter reference was made to the circum- 
stances of Locality, which, apart from any general estimate 
of buildings and plant, go to determine the value of a 
factory for a particular trade. These circumstances should 
have been considered in the first establishment of the 
undertalcingj but they are obviously an important factor 
in estimating value at a change of ownership. What 
was but conjecture or calculation before the factory was 
built, will now have been tested by actual experience. 

It is as impossible as it would be presumptuous to set up 
rules for guidance in the infinite number of circumstances 
and combinations that present themselves, or to say which 
are the conditions in regard to locality and site which must 
determine value ; and it is only attempted to enumerate 
some of the leading points that should be considered. It 
is always dangerous to follow precedent unless the circum- 
stances are exactly similar ; and what may have proved of 
the first importance in one branch of trade, or at a par- 
ticular period, may be of secondary or no importance in 
another case. It is impossible to combine all advantages 
in any one factory ; care should be exercised therefore in 
observing due proportion in estimating their value. 

The choice of locality depends mainly on the con- 
tiguity to Material, on the cost of Transport, on the abun- 
dance of Labour, and on contiguity to the Consumer. 
Taxation and other public burdens have also to be con- 
sidered ; for these vary in different localities, and in some 
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cases it is cheaper to establish a factory outside a certain 
district or town. 

The importance of contiguity to suitable materials de- 
pends on their weight or bulk, on the cost of carriage, and 
the proportion which this bears to the whole cost of 
production. In trades where the cost of material bears 
a small proportion to the total expenses of production, dis- 
tance may matter little ; for instance, a maker of cutlery 
and firearms is not — other circumstances being favourable 
— weighted much even if the iron and steel are brought 
from a considerable distance. 

A locality near the material might be chosen where the 
latter was much heavier than the finished products, while 
if the products were also heavy, contiguity to the consumer 
or to a port of shipment might determine the choice. The 
effect which transport and storage may have on the quality 
of the material or finished goods has also to be considered. 
'The cost of Carriage to the port often amounts to as 
much as, or more than, the freight by sea to a distant 
country ; and this circumstance, of course, is of increased 
importance for those commodities in which the expense of 
carriage bears a considerable proportion to their total 
selling price. In England the favourable situation of the 
coal and iron mines near to the sea allows manufactories 
to be established with both the above advantages, but 
nearness to a port is not always best for an inland trade.* 

Factories are often established in the neighbourhood 
of ports at which the materials of manufacture arrive, 
or the factories having been established, the materials 
come there ; thus, for example, there are seed-crushing 
mills at Hull, jute factories at Dundee, and cotton mills 
in Lancashire. But whether the factories follow the 
cargo, or the cargo the factories. Cheap freights inward 
depend upon the vessels obtaining return cargo, and 
when this is wanting the materials are burdened with 



The Locality of Factories, 



107 



higher freights. There are many instances of trade having 
left a particular district for reasons of this kind ; and the 
risk is increased where the commerce of a port depends 
upon customs' tariffs liable to alteration. 

While, however, the contiguity to a port may be ad- 
vantageous where the goods are heavy, and may more 
than compensate for drawbacks which the locality may 
have in other respects, the choice and value of any par- 
ticular port depend on various considerations. Where 
the goods are shipped in large quantities, as is often the 
case with coals, iron, or railway material, a vessel may be 
sent to the nearest port to fetch the cargo instead of the 
cargo being sent to a port which suits the vessel. But 
even where the goods offered are not sufficient to fill a 
vessel, they may be enough to induce a shipowner to send 
his vessel to call at a particular port to fetch them, to 
complete a cargo commenced or finished elsewhere. 

A port or harbour must be suitable for the particular 
trade and for the vessels which go to the foreign countries 
whose commerce is desired. Thus there must be sufficient 
draught of water, safe navigation, railway communications, 
facilities for wharfage and handling of goods, and moderate 
dues. In regard to the export of manufactured goods 
there must be inducements for vessels to enter. Such 
inducement may be in the abundance and variety of 
goods to be exported, but if it be a brisk import trade 
which brings vessels to the port, it may be an advantage 
to a manufactory that its products are alone available for 
outward cargo ; as, in the absence of competing cargo, low 
rates of freight outward may be obtained. 

Some trades indeed depend entirely on cheap rates of 
freight, only rendered possible by the necessities of the 
shipowner. Thus, cement, old iron, and other rough goods 
are carried from London to New York at rates of from 4?. 
to 8j. per ton, because ballast cargo is wanted and the 
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American tariff limits the shipment of general merchandise. 
So also iron ore is shipped at Lisbon at 3^. per ton, and 
brimstone from Sicily at \os. per ton to the United States. 
The real cost of freight is in these cases partly paid by the 
shippers of light goods westward, but mainly by the shipper 
of produce from America, who must pay enough to remu- 
nerate the shipowner for the double voyage. On the other 
hand, if there is not much inward trade, then an abundance 
of outward cargo may be necessary to attract vessels. 
Therefore, although vessels to any foreign country may 
sail indifferently from any British port, it has become the 
CoBtomary porti. custom, either because of the exigencies of the homeward 
trade, or because certain harbours are suitable for the 
vessels in question, or for other economical reasons, that 
particular trades or destinations are associated with 
particular ports of departure, and factories connected with 
these trades are established in the vicinity. 

Perhaps there is no better instance anywhere of the 

Trade looaliMcL localisation of a trade than that of the manufacture of 
Portland cement in the neighbourhood of London, on the 
rivers Thames and Medway. The chalk and clay from 

Example of which the cement is made are found close together, on or 

oement ^^^^ ^^ ^^^^ bank, and yet quite separate, so that the 
proper proportions can be exactly measured ; the coke 
from the large gasworks of London, also on the river-side, 
affords a cheap and plentiful supply of suitable fuel ; and 
the situation of the factories allows the cement to be 
loaded into barges, coasting vessels, and export ships at a 
trifling expense. Moreover, as vessels leave London for 
almost all foreign ports, the cement as weight or ballast 
cargo has the advantage of very low freights. 

Inland water- Inland Water-carriage affords many advantages, as goods 

*^*""*®* once embarked may be carried long distances at a much 

less cost than by road or railway ; and in case of bulky, 

heavy, or fragile goods the risks of carriage are generally 
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less. For, however much competition or other causes may 

reduce rates of railway freight, the bare cost of haulage 

must at least be paid. Canals and navigable rivers can 

always compete with railways in the cheapness of carriage, 

except when a very prompt delivery is of great importance. 

The advantages of canal carriage are, however, often neu- Canal carriage. 

tralised by artificial restrictions, as for instance, when 

they are controlled by the railway companies. 

Cartage is a serious item of expense in some trades, and Cartage 
may be onerous enough, if competition arises with other 
factories more favourably situated in this regard, to stop 
the business, or to absorb nearly all of what without the 
cartage would be a remunerative profit. Thus, an iron expensive for 
foundry at the top of a hill, or at a distance from a railway ^^ ^^ '" 
station, is heavily burdened in regard to the cartage of pig- 
iron, coal, sand, and castings. Even a small distance may 
render necessary the keeping of horses and carters, as well Horses, 

as an expense of loading and unloading, which would be Seepage 43. 
avoided if the factory were situated on a railway siding or 
canal. Sometimes the expense lies not in constant cartage 
but in the occasional moving of very heavy goods, as where 
a boiler-maker, or marine engineer, or locomotive-builder 
may have to hire special teams of horses to drag heavy 
loads to a wharf or railway station. Cases of this sort are 
rapidly diminishing in England, either by the closing of 
unprofitable factories or by the opening of new railways. 

But while cartage may be saved by building a factory 
immediately on the railway, canal, river, or harbour which 
serves for transport, the convenience offered should not 
be over-estimated and allowed too great a weight against 
the opposing advantages of another site. The proportion 

which the expense of cartage bears to the total cost of pro- Cartage eosts 

little for light 
duction and delivery, differs of course with the nature of goods. 

the trade. A manufacturer of light and valuable goods, 

if there be the general advantages of railway or canal 
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carriage into the town or district, might find no sufficient 
inducement in the saving of cartage to draw him from an 
otherwise desirable site to one adjoining a railway. 

A Railway Siding at a factory often enables a manu- 
facturer to load and pack his goods more carefully or 
systematically than would be feasible at a common railway- 
station, and in the case of heavy goods to utilise special 
cranes of the factory which do not exist at the station. 
Railway companies, however, do not always allow a reduc- 
tion of charges corresponding to the duties of which they 
may be so relieved. 

The utilisation of Waste Products, which are necessarily 
localised, often determines the position of a factory ; or the 
profits of the factory itself may depend upon the sale of 
its own bye-products. Thus, in large cities, factories find 
profitable employment in dealing with various kinds of 
refuse, while similar factories in less populous places would 
be quite unremunerative. Illuminating Gas can be made 
cheaply when the coke, pitch, oil, and ammonia find a 
ready sale ; and as these sell best in considerable quan- 
tities, large cities have an advantage in the lower price of 
gas, of which London is an example. 

Contiguity to the Consumer is the circumstance that 
determines the locality of most factories, especially those 
of moderate extent. There are certain trades that are 
always necessary, and unless there be special difiiculties in 
obtaining material or workmen, factories become estab- 
lished as the population reaches a certain point. This 
contiguity to the consumer, is in such cases of greater 
importance than contiguous material, for the convenience 
to the purchaser of ready conference with the manufacturer, 
of examination of the goods, and of speedy delivery, may 
outweigh the mere saving in money which purchasing. from 
the more distant factory might allow. The more successful 
or enterprising of such local manufacturers gradually 
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acquire a trade with distant towns or with foreign coimtrres ; 
and, as the local customers thus become of less importance, 
the question of removal to a locality more favourable for a 
wholesale or export trade arises. Sometimes manufacturers 
combine both methods by retaining their offices and a 
small factory in the town where they are known, and estab- 
lishing their principal factory in a more suitable place. 

Skilled Workmen may generally be best obtained in SkiUed workmen, 
localities where there is a congregation of similar or kindred 
trades, as numerous factories create a good labour market 
and induce workmen to seek employment there. Such a 
congregation of factories also brings purchasers to the 
locsdity. 

It is expedient sometimes, in the case of certain trades, 
to choose a locality remote from a town, because labour may 
be obtained cheaply there, or because the workmen are 
less influenced by trades unions ; but skilled workmen not 
unfrequently dislike factories remote from large towns, and 
prefer places where comforts and amusements are more 
abundant. A site otherwise desirable may be rendered 
useless for lack of Workmen's Houses, and if these have to 
be built for the purposes of the factory the capital expen- 
diture becomes greatly increased. An expenditure for 
workmen's houses often proves a profitable investment 
for capital; but if the houses depend entirely on the new 
industry for tenants, a heavy pledge for its continuance is 
added to the general risks. 

Contiguity to Subsidiary Trades is sometimes of more Subsidiary trades, 
consequence than at first appears. Thus, if a Birmingham 
gun factory, a Sheffield cutlery works, or a Nottingham 
lace mill could be transported with all its workmen to a 
district where materials were plentiful and a demand brisk 
for the commodities, but where no other similar factory 
existed, it might fail for want of the preliminary trades 
which perform cheaply, because exclusively, the earlier 
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processes with the raw material, or certain finishing pro- 
cesses usually performed separately ; for want of the adjunct 
or contributory trades for repairs and renewals, and for 
want of the various minor purveyors who surround the 
numerous similar factories in the original district, but 
which a single factory could not alone support. In other 
words, this subdivision of labour requires a large trade 
and a busy population ; thus industries needing such 
contributory trades are difficult to transplant 

Contiguity to Fuel or to Power may be absolutely 
necessary to allow of competition with rivals similarly 
favoured, but fuel is so cheap in England that except in 
metallurgical or chemical manufactures the cost does not 
greatly affect the choice of locality. 

Water is necessary to most trades, quantity being im- 
portant in some cases, as for washing ores or refrigerating ; 
quality in others, as for paper-making and brewing; 
while the pressure from elevated reservoirs or from rapid 
streams is valuable as power. The Water Power of rivers 
or waterfalls is in some cases used with advantage instead 
of fuel power, and where a cheap or gratuitous source is 
available such an alternative is worth consideration. But 
where coal is cheap as in England, it is only in rare cases 
that the advantages of water power balance the drawbacks 
to its use. Thus the locality may be inconvenient ; and if, 
in order to utilise water power, a factory has to be built in 
a place badly situated for materials, transport, subsidiary 
trades, workmen's houses or customers, such power, 
even if costing nothing in money, may be dearly bought. 
In order to render water power available, considerable 
Expenses of water expense in dams, reservoirs, conduits and sluices may be 
"^^^^ necessary ; and the expense of these may quite outweigh 

the capitalised equivalent of fuel consumed in a steam- 
engine. It is for these reasons rather than from inherent 
Tidal forces. difficulties that the question of utilising tidal forces is post- 
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poned. Water power is liable to stoppage in dry seasons ; 
and if a supplementary steam-engine has to be provided, 
much of the advantage of the water is lost. Water power 
is also liable to diminution by operations of drainage, or 
an increased consumption higher up the stream, involving 
possible disputes. 

The above remarks do not touch on the question of the 
transmission by the accumulator or other \irater system, of TraiiiiniMion of 
power produced by a steam-engine or other original motor 
at a distance, such transmission being often convenient in 
or about a factory. And if new forms of storing and trans- 
mitting force cheaply by electricity or other means are 
invented, natural sources of water power will at once have 
an enhanced value, as they could then be utilised by 
factories placed in a convenient locality. 



THE END. 
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From THE ENGINEER. 

Mr. Matheson has written a book to aid those interested in the projection of 
engineering enterprises in foreign countries, by classifying and linking together the 
technical and economical conditions which determine the success or fEulure of such 
works, and by carefully and separately enumerating the preliminary particulars, 
without which neither estimates of cost nor designs can be made. Mr. Matheson's 
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together so much valuable information into so small a compass. The illustrations, 
although small, convey a correct idea of the objects they are intended to represent, 
and in many cases are of considerable help to the reader. 



From THE BUILDER. 

The subject of concessions for engineering enterprises in foreign countries is 
treated at some length, and if studied by persons likely to embark in such undertak- 
ings, may save much time, much money, and consequent heartache. In the second 
volume we find the results of much experience, and of much of that rarer qualifica- 
tion, common sense, made available to the inquirer in a systematic form. We 
strongly recommend the book to the consideration of a much larger circle of readers 
than those only interested in the projection of engineering enterprises in foreign 
countries. 



E. & F, N. SPON, 1 6. Charing Cross, London. 
35, Murray Street, New York. 
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A Pocket-Book for Chemists^ Chemical Manufacturers^ 

Metallurgists^ Dyers^ Distillers^ Brewers^ Sugar Refiners, Photographers, 
Students, etc,, etc. By Thomas Bayley, Assoc R.C. Sc. Ireland, Aiia> 
lytical and Consulting Chemist and Assayer. Fourth edition, with 
additions, 437 pp., royal 32mo, roan, gilt edges, 5^. 

Synopsis of Contents : 

Atomic Weights and Factors—Useful Data — Chemical Calculations— Rules for Indirect 
Analysis ^Weights and Measures — Thermometers and Barometers — Chemical Physics— 
Boiling Points, etc. — Solubility of Substances— Methods of Obtaining Spediic Gravity— Con- 
version of Hydrometers — Strength of Solutions by Specific Gravity — ^Analysis— Gas Analysis- 
Water Analysis — Qualitative Analysis and Reaction*— Volumetric Ansdjrsis — Manipulation^ 
Mineralogy — Assa3ring — Alcohol — Beer — Sugar — Miscellaneous Technological matter 
relating to Potash, Soda, Sulphuric Add, Chlorine, Tar Products, Petroleum, Milk, Tallow, 
niotography. Prices, Wages, Appendix, etc., etc 

The Mechanician : A Treatise on the Construction 

and Manipulation of Tools, for the use and instruction of Young Engineers 
and Scientific Amateurs, comprising the Arts of Blacksmithing and Forg- 
ing ; the Construction and Manufacture of Hand Tools, and the various 
Methods of Using and Grinding them ; the Construction of Machine Tools, 
and how to work them ; Machine Fitting and Erection ; description of 
Hand and Machine Processes ; Turning and Screw Cutting ; principles of 
Constructing and details of Making and Erecting Steam Engines, and the 
various details of setting out work, etc., etc. By Cameron Knight, 
Engineer. Containing 11 47 illustrations, and 397 pages of letter-press. 
Third edition, 4to, cloth, i&r. 
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On Designing Belt Gearing. By E. J. Cowling 

Welch, Mem. Inst. Mech. Engineers, Author of 'Designing Valve 
Gearing.' Fcap. 8vo, sewed, 6d, 

A Handbook of Formulce^ Tables, and Memoranda, 

for Architectural Surveyors and others engaged in Buildings By J. T. 
Hurst, C.E. Thirteenth edition, royal 32mo, roan, Sj. 

" It is no disparagement to the many excellent publications we refer to, to say that in our 
opinion this little pocket-book of Hurst's is the very best of them all« without any exception. 
It would be useless to attempt a recapitulation of the contents, for it appears to contain almost 
everything that anyone connected with building could require, and, best of all, made up in a 
compact form for carrying in the pocket, measuring only 5 in. by ^ in., and about \ in. thidc, 
in a limp cover. We congratulate the author on the success of his laborious and practically 
compiled little book, which has received unqualified and deserved praise from every profes- 
sional person to whom we have shown it."— Tht DmBUu Builder^ 

Tabulated Weights of Angle, Tee, Bulb, Round, 

Square, and Flat Iron and Steel, and other information for the use of 
Naval Architects and Shipbuilders. By C. H. Jordan, M.I.N.A. Fourth 
edition, 32mo, cloth, 2s, 6d. 

Quantity Surveying, By J. Leaning. With 42 illus- 
trations. Second edition, revised, crown 8vo, cloth, gj. 

Contents : 



A complete Explanation of the London 

Practice. 
Genend Instructions. 
Order of Taking Off. 

Modes of Measurement of the various Trades. 
Use and Waste. 
Ventilation and Wanning. 
Credits, with various Examples of Treatment. 
Abbreviations. 
Squaring the Dimensions. 
Abstracting, with Examples in illustration of 

each Trade. 
Billing. 

Examples of Preambles to each Trade. 
Form for a Bill of Quantities. 

Do. Bill of Credits. 

Do. Bill for Alternative Estimate. 
Restorations and Repairs, and Form of BilL 
Variations before Acceptance of Tender. 
Errors in a Builder's Estimate. 



Schedule of Prices. 

Form of Schedule of Prices. 

Analysis of Schedule of Prices. 

Adjustment of Accounts. 

Form of a Bill of Variations. 

Remarks on Specifications. 

Prices and Valuation of Work, wi& 

Examples and Remarks upon each Trade. 
The Law as it affects Quantity Surveyors, 

with Law Reports. 
Taking Off after the Old Method. 
Northern Practice. 
The General Statement of the Methods 

recommended by the Manchester Society 

of Architects for taking Quantities. 
Examples of Collections. 
Examples of** Taking Off" in each Trade. 
Remarks on the Past and Present Methods 

of Estimating. 



A Complete Set of Contract Documents for a Country 

Lodge, comprising Drawings, Specifications, Dimensions (for quantities). 
Abstracts, Bill of Quantities, Form of Tender and Contract, with Notes 
by J. Leaning, printed in facsimile of the original documents, on single 
sheets fcap., in paper case, lor. 

A Practical Treatise on Heat, as applied to the 

Useful Arts; for the Use of Engineers, Architects, &c. By Thomas 
Box. With li^ plates. Third edition, crown 8vo, cloth, I2J. 6</. 
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A Descriptive Treatise on Mathematical Drawing 

Instruments: their construction, uses, qualities, selection, preservation, 
and suggestions for improvements, with hints upon Drawing and Colour- 
ing. Bv W. F. Stanley, M.R.I. Fifth edition, with numerous illustrations^ 
crown 8v0j cloUi, 5j, 

Spans Architects' and Builders Pocket-Book of Prices 

and Memoranda, Edited by W. Young, Architect. Royal 32mo, roan, 
4J. 6d, ; or cloth, red edges, y* 6d, Published annually. Thirteenth 
edition. Now ready, 

Long'Span Railway Bridges, comprising Investiga- 
tions of the Comparative Theoretical and Practical Advantages of the 
various adopted or proposed Type Systems of Construction, with nimierous 
Formulae and Tables giving the weight of Iron or Steel required in 

' Bridges from 300 feet to the limiting Spans ; to which are added similar 
Investigations and Tables relating to Short-span Railway Bridges, Second 
and revised edition. ByB, Baker, Assoc. Inst C.E. Plates, crown 8vo, 
cloth, 5j. 

Elementary Theory and Calculation of Iron Bridges 

and Roofs, By August Ritter, Ph.D., Professor at the Polytechnic 
School at Aix-la-Chapelle. Translated from the third German edition, 
by H. R. Sankey, Capt. R.E. With 500 illustrations, 8vo, cloth, 15J. 

The Builders Clerk : a Guide to the Management 

of a Builder's Business. By Thomas Bales. Fcap. 8vo, cloth, is, 6d. 

The Elementary Principles of Carpentry. By 

Thomas Tredgold. Revised from the original edition, and partly 
re- written, by John Thomas Hurst. Contained in 517 pages of letter- 
press, and illustrated with 48 plates and 150 wood engravings. Fourth 
edition, reprinted from the third, crown 8vo, cloth, \2s, 6d, 

Section I. On the Equality and Distribution of Forces— Section II. Resistance of 
Timber— Section III. Construction of Floors ^Section IV. Construction of Roofs — Sec- 
tion V. Constixiction of Domes and Cupolas — Section VI. Construction of Partitions- 
Section VII. Scaffolds, Staging, and Gantries — Section VIII. Construction of Centres for 
Bridges — Section IX. Coffer-dams, Shoring, and Strutting— Section X. Wooden Bridges 
and Viaducts— Section XI. Joints, Straps, and other Fastenings— Section XII. Timber. 

Our Factories, Workshops, and Warehouses: their 

Sanitary and Fire-Resisting Arrangements. By B. H. Thwaite, Assoc. 
Mem. Inst. C.E. With 183 wood engrcpinngs, crown 8vo, cloth, 9^. 

Gold : Its Occurrence and Extraction, embracing the 

Geographical and Geological Distribution and the Mineralogical Charac- 
ters of Gold-bearing rocks ; the peculiar features and modes of working 
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Shallow Placers, Rivers, and Deep Leads ; Hydraulidng ; the Reduction 
and Separation of Auriferous Quartz ; the. treatment of complex Auriferous 
ores containing other metals ; a Bibliography of the subject and a Glossary 
of Technical and Foreign Terms. By Alfred G. Lock, F.R.G.S. WtiA 
numerous illustratums and maps^ 1250 pp., super-royal 8vo, doth, 
2/. I2J. 6^. 

A Practical Treatise on Coal Mining. By George 

G. Andr^, F.G.S., Assoc Inst C.E., Member of the Society of Engineers. 
With 82 lithographic plates, 2 vols., royal 4to> cloth, 3/. I2j. 

Iron Roofs : Examples of Design, Description. Illus- 
trated with 64 Working Drawings of Executed Roofs, By Arthur T. 
Walmisley, Assoc. Mem. Inst C.K Second edition, revised, imp. 4to, 
half-morocco, 3/. 

A History of Electric Telegraphy, to the Year 1837. 

Chiefly compiled from Original Sources, and hitherto Unpublished Docu- 
ments, by J. J. Fahie, Mem. Soc. of Tel. Engineers, and of the Inter- 
national Society of Electricians, Paris. Crown Svo, cloth, 9^. 

Sports' Information for Colonial Engineers. Edited 

by J. T. Hurst. Demy Svo, sewed. 
No. I, Ceylon. By Abraham Dsane, C.£. 2j. td. 

Contents : 

Introductory Remarks — Natural Productions ^Architecture and Engineering— Topo- 
graphy, Trade, and Natural Hbtory— Principal Stationsr— Weights and Measures, etc., etc. 

No. 2. Southern Africa, including the Cape Colony, Natal, and the 
Dutch Republics. By Henry Hall, F.R.G.S., F.R.C.L With 
Map. y. 6d, 

Contents : 

General Description of South Africa— Physical Geography widi reference to Engineering 
Operations — Notes on Labour and Material in Cape Colony— Geological Notes on Ro^ 
Formation in South Africa— Engineering Instruments for Use in South Africa — Principal 



Draught Purposes— Statistical Notes— ^Table of Distances— Rates of Carriage, etc. 

No. 3. India. By F. C. Danyers, Assoc Inst C.E. With Map. 4/. 6d. 
Contents : 

Phjrsical Geography of India-'Building Materials— Roads— Railways— Bridges — Irriga- 
tion — River Works — Harbours— Lighthouse Buildings— Native Labour— The Principal 
Trees of India— Money— Weights and Measures — Glossary of Indian Terms, etc. 

A Practical Treatise on Casting and Foundings 

including descriptions of the modem machinery employed in the art By 
N. E. Spretson, Engineer. Third edition, with 82 plates drawn to 
scale, 412 pp., demy Svo, cloth, i&r. 
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The Depreciation of Factories and their Valuation. 

By EwiNG Matheson, M. Inst. C.E. 8vo, cloth, 6/. 

A Handbook of Electrical Testing. By H. R. Kempe, 

M.S.T.E. Fifth edition, revised and enlarged, crown Svo, doth, i6f. 

Gas Works : their Arrangement, Construction, Plant, 

and Machinery. By F. Colyer, M. Inst C.E. fVt^A zi folding plates^ 
8vo, doth, 24f. 

The Clerk of Works: a Vade-Mecum for all engaged 

in the Superintendence of Building Operations. By G. G. HosKiNS 
F.R.I.B.A. Third edition, fcap. 8vo, doth, ix. 6d, 

American Foundry Practice: Treating of Loam, 

Dry Sand, and Green Sand Moulding, and containing a Practical Treatise 
upon the Management of Cupolas, and the Melting of Iron. By T. D. 
West, Practical Iron Moulder and Foundry Foreman. Second edition, 
with numerous illustrations^ crown 8vo, cloth, lor. 6d. 

The Maintenance of Macadamised Roads. By T. 

CoDRiNGTON, M.I.C.E, F.G.S., General Superintendent of County Roads 
for South Wsdes. Svo, doth, 6x. 

Hydraulic Steam and Hand Power Lifting and 

Pressing Machinery. By Frederick Colyer, M. Inst C.E., M. Inst M.E. 
With *ii plates^ Svo, doth, i8x. 

Pumps and Pumping Machinery. By F. Colyer, 

M.I.C.E., M.I.M.E. With 2Z folding plates, Svo, doth, I2j. 6d, 

Pumps and Pumping Machinery. By F. Colyer. 

Second Part With 1 1 large plates, Svo, cloth, I2J. td. 

The Municipal and Sanitary Engineer s Handbook. 

By H. Percy Boulnois, Mem. Inst C.E., Borough Engineer, Ports- 
mouth. With numerous illustrations, demy Svo, dou, I2x. 6</. 

Contents : 

The Appointment and Duties of the Town Surveyor — ^Trai£Sc— Macadamised Roadways^ 
Steam Rofhng— Road Metal and Breaking — Pitched Pavements— Asphalte — ^Wood Pavements 
— Footpaths — Kerbs and Gutters — Street Naming and Numbering— Street Lighting — Sewer- 
age—Ventilation of Sewers — Disposal of Sewage — House Drainage — Disinfection*— Gas and 
Water Compianies, &c.. Breaking up Streets — Improvement of Private Streets — Borrowing 
Powers— Artizans' and Labourers' Dwellings — Public Conveniences— Scavenging, including 
Street Cleansing— Watering and the Removing of Snow— Planting Street Trees— Deposit of 
Plans — Dangerous Buildings — Hoardings — Obstructions — Improvmg Street Lines — Cellar 
Openings — Public Pleasure Grounds^— Cemeteries— Mortuaries — Cattle and Ordinary Markets 
—Public Slaughter-houses, etc— Giving numerous Forms of Notices, Specifications, and 
General Information upon these and other subjects of great importance to Municipal Engi- 
neers and others engaged in Sanitary Work. 
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Tables of the Principal Speeds occurring in Mechanical 

Engineerings expressed in metres in a second. By P. Keerayeff, Chief 
Mechanic of the ObouchofT Steel Works, St. Petersburg ; translated by 
Sergius Kern, M.E. Fcap. 8vo, sewed, (yd, 

A Treatise on the Origin, Progress, Prevention, and 

Cure of Dry Rot in Timber; with Remarks on the Means of Preserving 
Wood from Destruction by Sea- Worms, Beetles, Ants, etc. By Thomas 
Allen Britton, late Surveyor to the Metropolitan Board of Works, 
etc, etc. With lo plates, crown 8vo, doth, 7j. 6d, 

Metrical Tables. By G. L. Molesworth, M.I.C.E. 

32mo, cloth, xj>. dd. 

Contents. 

General — ^Linear Measures— Square Measures — Cubic Measures^Measures of Capacity — 
Weights — Combinations — ^Thermometers> 

Elements of Construction for Electro-Magnets, By 

Count Th. Du Moncel, Mem. de I'lnstitut de France. Translated fix)m 
the French by C. J. Wharton. Crown 8vo, cloth, 4J. (yd. 

Electro 'Telegraphy, By Frederick S. Beechey, 

Telegraph Engineer. A Book for Beginners. Illustrated, Fcap. 8vo, 
sewed, dd, 

Handrailing: by the Square Cut, By John Jones, 

Staircase Builder. Part Second, with eight plates, 8vo, cloth, 3^. (yd. 

Practical Electrical Units Popularly Explained, with 

numerous illustrations and Remarks. By James Swinburne, late of 
J. W. Swan and Co., Paris, late of Brush-Swan Electric Light Company, 
U.S.A. i8mo, cloth, is, 6d. 

PhilippReis, Inventor of the Telephone: A Biographical 

Sketch. With Documentary Testimony, Translations of the Original 
Papers of the Inventor, &c. By Silvan us P. Thompson, B. A., Dr. Sc, 
Professor of Experimental Physics in University College, Bristol. With 
illustrations, 8vo, cloth, 7j. (yd. 

A Treatise on the Use of Belting for the Transmis- 
sion of Power, By J. H. Cooper. Second edition, illustrated, 8vo, 
cloth, 15 J. 

Hints on Architectural Draughtsmanship, By G. W. 

Tuxford Hallatt. Fcap. 8vo, cloth, is, (yd. 
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A Pocket-Book of Useful Formula and Memoranda 

for Civil and Mechanical Engineers. By Guilford L. Molesworth, 
Mem. Inst C.E., Consulting Engineer to the Government of India for 
State Railways. With numerous illustrations^ 744 PP« Twenty-first 
edition, revised and enlarged, 3amo, roan, ts. 

Synopsis of Contents: 

Surveyii^, Levelling, etc.— Strength and Weight of Materials— Earthwork, Brickwork. 
Masonry, Arches, etc. — Struts, Columns, Beams, and Trusses— Flooring, Roofing, and Root* 
Trusses— Girders, Bridges, etc. — RaHways and Roads— Hydraulic Formulae— Canids. Sewers, 
Waterworks, Docks— Irrigation and Breakwaters— Gas, Ventilation, and Warming— Heat, 
Light, Colour, and Sound — Gravity: Centres, Forces, and Powers — Millwork, Teeth of 
Wheels, Shafting, etc. — Workshop Recipes — Sundry Machinery^'Animal Power — Steam and 
the Steam Engme— Water-power, Water-wheels, Turbines, etc.— Wind and Windmills- 
Steam Navigation, Ship Building, Tonnage, etc. — Gunne^, Projectiles, etc.— Weights, 
Measures, ami Money— Trigonometry, Conic Sections, and Curves— Telegraphy— Mensura- 
tion — ^Tables of Areas and Circumference, and Arcs of Circles— Logarithms, Square and 
Cube Roots, Powers— Reciprocals, etc.— Useful Numbers— Differential and Integral Calcu- 
lus—Algebraic Signs— Telegraphic Construction and Formulao. 

Sponi Tables and Memoranda for Engineers; 

. selected and arranged by J. T. Hurst, C.E., Author of * ArchitecturaJ 
Surveyors* Handbook/ * Hurst's Tredgold's Carpentry,' etc. Seventh 
edition, 64mo, roan, gilt edges, is, ; or in cloth case, ix. td, 
^ This work is imnted in a pearl type, and is so small, measuring only ai in. by zi in. by 
i in. thick, that it may be easily cairied in the waistcoat pocket. 

" It is certainly an extremely rare thing for a reviewer to be called upon to notice a volume 
measuring but s^^ in. by zf in., yet these dimensions faithfully represent the size of the handy 
little -book before us. The volume — ^which contains ii8 printed pages, besides a few blank 
pages for memoranda — b, in fact, a true pocket-book, adapted for being carried in the waist- 
coat pocket, and containing a far greater amount and variety of information than most people 
would imagine could be compressed into so small a space. .... The little volume has been 
compiled with considerable care and judgment, and we can cordially recommend it to our 
readers as a useful little pocket companion." — Engineering, 

A Practical Treatise on Natural and Artificial 

Concrete^ its Varieties and Constructive Adaptations. By Henry Reid, 
Author of the * Science and Art of the Manufacture of Portland Cement.* 
New Edition, with 59 woodcuts and $ plates^ 8vo, cloth, i$s. 

Notes on Concrete and Works in Concrete; especially 

written to assist those engaged upon Public Works. By John Newman, 
Assoc. Mem. Inst C.E., crown 8vo, cloth, 5J, 

Hydrodynamics : Treatise relative to the Testing of 

Water- Wheels and Machinery, with various other matters pertaining to 
Hydrodynamics. By James Emerson. IVith numerous illustrations^ 
360 pp. Third edition, crown 8vo, cloth, 4J, 6^. 

Electricity as a Motive Power. By Count Th. Du 

MONCEL, Membre de I'lnstitut de France, and Frank Geraldy, Ing^- 
nieur des Fonts et Chaussees. Translated and Edited, with Additions, by 
C. J. Wharton, Assoc. See. TeL Eng. and Elec. With 113 engravings 
arid diagrams^ crown 8vo, cloth, *js, 6d. 
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Treatise on Valve-Gears, with special consideration 

of the Link-Motions of Locomotive Engines. By Dr. Gustav Zeuner, 
Professor of Applied Mechanics at the Confederated Polytechnikum of 
Zurich. Translated from the Fourth German Edition, by Professor J. F. 
Klein, Lehigh University, Bethlehem, Pa. Illustrated, 8vo, cloth, I2j. 6^. 

The French' Polisher s Manual. By a French- 

Polisher; containing Timber Staining, Washing, Matching, Improving, 
Painting, Imitations, Directions for Staining, Sizing, Embodying, 
Smoothing, Spirit Varnishing, French-Polishing, Directions for Re- 
polishing. Third edition, royal 32mo, sewed, 6</. 

HopSy their Cultivation, Commercey and Uses in 

various Countries, By P. L. SiMMONDS. Crown 8vo, cloth, 4J. td, 

A Practical Treatise on the Manufacture and Distri- 
bution of Coal Gas, By WiLLiAM RiCHARDS. Demy 4to, with numerous 
wood engravings and 29 plates, cloth, 28j. 

Synopsis of Contents : 

Introduction — History of Gas Lighting — Chembtry of Gas Manufacture, by Lewis 
Thompson, Esq., M.R.C.S. — Coal, with Analyses, by J. Paterson, Lewis Thomi^n, and 
G. R- Hislop, Esqrs.— Retorts, Iron and Clay— Retort Setting— Hydvaulk Main — Con- 
densers—Exhausters — Washers and Scrubbers— Purifiers — Purification — History of Gas 
Holder — Tanks, Brick and Stone, Composite, Concrete, Cast-iron, Compound Annular 
Wrought-iron — Specifications — Gas Holders — Station M eter — Governor — Distribution — 
Mains — Gas Mathematics, or Formulae for the Distribution of Gas, by Lewis Thompson, Esqi.— 
Services— Consumers* Meters — Regulators — Burners — Fittings — Photometei^-Carburization 
of Gas — ^Air Gas and Water Gas— Composition of Coal Gas, by Lewis Thompson,"Esq. — 
Analyses of Gas — ^Influence of Atmospheric Pressure and Temperature on Gas — Residual 
Products— Appendix — Description of Retort Settings, Buildings, etc., etc. 

Practical Geometry^ Perspective^ and Engineering 

Drawing; a Course of Descriptive Geometry adapted to the Require- 
ments of the Engineering Draughtsman, including the determination of 
cast shadows and Isometric Projection, each chapter being followed by 
numerous examples ; to which are added rules for Shading, Shade-lining, 
etc., together with practical instructions as to the Lining, Colouring, 
Printing, and general treatment of Engineering Drawings, with a chapter 
on drawing Instruments. By George S. Clarke, Capt. R.E. Second 
edition, with 21 plates. 2 vols., cloth, icxr. 6d, 

The Elements of. Graphic Statics, By Professor 

Karl Von Ott, translated from the German by G. S. Clarke, Capt 
R.E., Instructor in Mechanical Drawing, Royal Indian Engineering 
College. With 93 illustrations , crown 8vo, cloth, 5j. 

The Principles of Graphic Statics. By George 

Sydenham Clarke, Capt Royal Engineers. With 112 illustrations. 
4to, cloth, i2s, 6d. 

Dynamo-Electric Machinery : A Manual for Students 

of Electro-technics. By SiLVANUS P. Thompson, B.A., D.Sc, Professor 
of Experimental Physics in University College, Bristol, etc, etc. Second 
edition, illustrated, 8vo, cloth, 12s, 6d. 
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The New Formula for Mean Velocity of Discharge 

of Rivers and Canals, By W. R. Kutter. ' Translated from articles in 
the * Cultur-Ingenieur,* by Lowis D'A. Jackson, Assoc. Inst. C.E. 
Svo, doth, izr. td. 

Practical Hydraulics ; a Series of Rules and Tables 

for the use of Engineers, etc., etc. By Thomas Box. Fifth edition, 
numerous plates ^ post Svo, cloth, Sj. 

A Practical Treatise on the Construction of Hori- 
zontal and Vertical Wdterwheels, specially designed for the use of opera- 
tive mechanics. By William Cullen, Millwright and Engineer. IVith 
II plates. Second edition, revised and enlarged, small 4to, cloth, 12s, 6d, 

Tin: Describing the Chief Methods of Mining, 

Dressing and Smelting it abroad ; with Notes upon Arsenic, Bismuth and 
Wolfram. By Arthur G. Charleton, Mem. American Inst, of 
Mining Engineers. With plates y Svo, cloth, 12s, 6d. 

Perspective^ Explained and Illustrated. By G. S, 

Clarke, Capt R.E. With illustrations^ Svo, cloth, y, 6d, 

The Essential Elements of Practical Mechanics; 

based on the Principle of Worky designed for Engineering Students. By' 
Oliver Byrne, formerly Professor of Mathematics, College for Civil 
Engineers. Third edition, with 148 wood engravings^ post Svo, cloth, 
is. 6d. 

Contents : 

Chap. I. How Work is Measured by a Unit* both with and without reference to a Unit 
of Time — Chap. 2. The Work of Living Agents, the Influence of Friction, and introduces 
one of the most beautiful Laws of Motion— Chap. J. The principles expounded in the first and 
second chapters are applied to the Motion of Bodies — Chap. 4. The Transmission of Work by 
simple Madiines— Chap. 5. Useful Propositions and Rules. 

The Practical Millwright and Engineers Ready 

Reckoner; or Tables for finding the diameter and power of cog-wheels, 
diameter, weight, and power of shafts, diameter and strength of bolts, etc. 
By Thomas Dixon. Fourth edition, i2mo, cloth, 3J. 

Breweries and Mailings : their Arrangement, Con- 
struction, Machinery, and Plant. By G. Scamell, F.R.I.B.A. Second 
edition, revised, enlarged, and partly rewritten. By F. Colyer, M.I.C.E., 
M.I.M.E. With 20platesy 8vo, cloth, i&r. 

A Practical Treatise on the Manufacture of Starch, 

Glucose, Starch-Sugar, and Dextrine, based on the German of L. Von 
Wagner, Professor in the Royal Technical School, Buda Pesth, and 
other authorities. By Julius Frankel ; edited by Robert Hutter, 
proprietor of the Philadelphia Starch Works, With 58 illustrations, 
344 pp., Svo, cloth, i&r. 
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A Practical Treatise on Mill-gearing, Wheels, Shafts^ 

Rigg^^i ftc, ; for the use of Engineers. By Thomas Box, Third 
edition, with 1 1 plates. Crown Syo, doth, ^s. od. 

Mining Machinery: a Descriptive Treatise on the 

Machinery, Tools, and other Appliances used in Mining. By G. G. 
Andre, F.G.S., Assoc. Inst C.E., Mem. of the Society of Engineers. 
Royal 4to, uniform with the Author's Treatise on CoaJ Mining, con- 
taining 182 plates^ accurately drawn to scale, with descriptive, text, in 
3 vols., cloth, 3/. I2J. 

Contents : 

Machinery for Prospecting, Excavating, Hauling, and Hoisting— Ventilation—Pumping— 
Treatment of Mineral Products, including Gold and Silver, Copper, Tia, and Lead, Iron 
Coal, Sulphur, China Clay, Brick Earth, etc. 

Tables for Setting out Curves for Railways, Canals, 

RoadSf etc, varying from a radius of five chains to three miles. By A. 
Kennedy and R. W. Hackwood. Illustrated, 32mo, cloth, 2s, 6d. 

The Science and Art of the Manufacture of Portland 

Cementy with observations on some of its constructive applications. With 
66 illustrations. By Henry Reid, C.E., Author of *A Practical 
Treatise on Concrete,' etc., etc, 8vo, cloth, i&r. 

The Draughtsman! s Handbook of Plan and Map 

Drawing; including instructions for the preparation of Engineering, 
Architectural, and Mechanical Drawings. With numerous illustrations 
in the text, and 33 plates (15 printed in colours). By G. G. Andre, 
F.G.S., Assoc. Inst. C.E. 4to, cloth, 9J. 

Contents : 

The Drawing Office and its Furnishings — Geometrical Problems— Lines, Dots, and their 
Combinations—Colours, Shading, Lettering, Bordering, and North Points — Scales — Plotting 
— Civil Engineers' and Surveyors' Plans — Map Drawing — Mechanical and Architectural 
Drawing— Copying and Reducing Trigonometricisd Formula, etc., etc. . 

The Boiler-maker^ s andiron Ship-builder's Companion, 

comprising a series of original and carefully calculated tables, of the 
utmost utility to persons interested in the iron trades. By James Foden, 
author of * Mechanical Tables,' etc. Second edition revised, with illustra" 
tians, crown 8vo, cloth, 5^. 

Rock Blasting: a Practical Treatise on the means 

employed in Blasting Rocks for Industrial Purposes. By G. G. Andr^, 
F.G.S., Assoc. Inst C.E. With 56 illustrattons and iz plates, 8vo, cloth, 
\os, 6d, 

Painting and Painters' Manual: a Book of Facts 

for Painters and those who Use or Deal in Paint Materials. By C. L. 
CONDIT and J. ScHELLER. Illustrated, 8vo, cloth, lar. 6d, 
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A Treatise on Ropentaking as practisedin public and 

private Rope-yards, with a Description of the Manufacture, Rules, Tables 
of Weights, etc., adapted to the Trade, Shipping, Mining, Railways, 
Builders, etc. By R. Chapman, formerly foreman to Messrs. Huddart 
and Co., Limehouse, and late Master Ropemaker to H.M. Dockyard, 
Deptford. Second edition, i2mo, cloth, 3^. 

Laxiofis Builders and Contractors' Tables ; for the 

use of Engineers, Architects, Surveyors, Builders, Land Agents, and 
others. Bricklayer, containing 22 tables, with nearly 30,000 calculations. 
4to, cloth, 5^. 

Laxtons Builders' and Contractors' Tables. Ex- 
cavator, Earth, Land, Water, and Gas, containing 53 tables, with nearly 
24,000 calculations. 4to, cloth, 5^. 

Sanitary Engineering: a Guide to the Construction 

of Works of Sewerage and House Drainage, with Tables for facilitating 
the calculations of the Engineer. By Baldwin Latham, C.E., M. Inst. 
C.E., F.G.S., F.M.S., Past-President of the Society of Engineers. Second 
edition, with numerous plates and woodcuts^ 8vo, cloth, i/. lor. 

Screw Cutting Tables for Engineers and MachinistSy 

giving the values of the different trains of Wheels required to produce 
Screws of any pitch, calculated by Lord Lindsay, M.P., F.R.S., F.R.A.S., 
etc Cloth, oblong, zs. 

Screw Cutting Tables ^ for the use of Mechanical 

Engineers, showing the proper arrangement of Wheels for cutting the 
Threads of Screws of any required pitch, with a Table for making the 
Universal Gas-pipe Threads and Taps. By W. A. Martin, Engineer. 
Second edition, oblong, cloth, u., or sewed, td, 

A Treatise on a Practical Method of Designing Slide- 

Valve Gears by Simple Geometrical Construction^ based upon the principles 
enunciated in Euclid's Elements, and comprising the various forms of 
Plain Slide- Valve and Expansion Gearing ; together with Stephenson's, 
Gooch's, and Allan's Link-Motions, as applied either to reversing or to 
variable expansion combinations. By Edward J. Cowling Welch, 
Memb. Inst. Mechanical Engineers. Crown 8vo, cloth, ts. 

Cleaning and Scouring : a Manual for Dyers, Laun- 
dresses, and for Domestic Use. By S. Christopher. i8mo, sewed, 6^. 

A Handbook of House Sanitation ; for the use of all 

persons seeking a Healthy Home. A reprint of those portions of Mr. 
Bailey-Denton's Lectures on Sanitary Engineering, given before the 
School of Military Engineering, which related to the "Dwelling," 
enlarged and revised by his Son, E. F. Bailey-Denton, C.E., B.A. 
With 140 illustrations^ 8vo, cloth, 4J. 6^, 
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A Glossary of Terms used in Coal Mining. By 

William Stukeley Gresley, Assoc. Mem. Inst. C.E., F.G.S., Member 
of the North of England Institute of Mining Engineers. Illustrated zvitk 
numerous woodcuts and diagrams, crown 8vo, cloth, 5^, 

A Pocket-Book for Boiler Makers and Steam UserSy 

comprising a variety of useful information for. Employer and Workman, 
Government Inspectors, Board of Trade Surveyors, Engineers in charge 
of Works and Slips, Foremen of Manufactories, and the general Steam- 
using Public. By Maurice John Sexton. Second edition, royal 
32mo, roan, gilt edges, Ss, 

Electrolysis: a Practical Treatise on Nickeling, 

Coppering, Gilding, Silvering, the Refining of Metals, and the treatment 
of Ores by means of Electricity. By Hippolyte Fontaine, translated 
from the French by J. A. Berly, C.E., Assoc. S.T.E. With engravings. 
8vo, cloth, 9J. 

A Practical Treatise on the Steam Engine, con- 
taining Plans and Arrangements of Details for Fixed Steam Engines, 
with Essays on the Principles involved in Design and Construction. By 
Arthur Rigg, Engineer, Member of the Society of Engineers and of 
the Royal Institution of Great Britain. Demy 4to, copiously illustrated 
with woodcuts and i^^ plates, in one Volume, hafif-bound morocco, 2/. 2j.; 
or cheaper edition, cloth, 25J. 

This work Is not, in any sense, an elementary treatise, or history of the steam en^ne, but 
is intended to describe examples of Fixed Steam Engines without entering into the wide 
domain of locomotive or marine practice. To this end illustrations will be given of the most 
recent arrangements of Horizontal, Vertical, Beam, Pumping, Winding, Portable, Semi- 
portable, Corliss, Allen, Compound, and other similar Engines, by the most eminent Firms in 
Great Britain and America. ^ The laws relating to the action and precautions to be observed 
in the construction of the various details, such as Cylinders, Pistons, Piston-rods, Connectii^- 
rods. Cross-heads, Motion-blocks, Eccentrics, Simple, Expansion, Balanced, and Equilibrium 
Slide valves, and Valve-gearing will be minutely dealt with. In this connection will be found 
articles upon the Velocity of Reciprocating Parts and the Mode of Applying the Indicator, 
Heat ana Expansion of Steam G<>vemors, and the like. It is the writer's desire to draw 
illustrations from every possible source, and g^ve only those rules that present practice deems 
correct. 

Barlow s Tables of Squares, Cubes, Square Roots, 

Cube Roots, Reciprocals of all Integer Numbers up to io,ooa Post 8vo, 
cloth, 6j. 

Camus (M.) Treatise on the Teeth of Wheels, demon- 
strating the best forms which can be given to them for the purposes of 
Machinery, such as Mill-work and Clock-work, and the art of finding 
their numbers. Translated from the French, with details of the present 
practice of Millwrights, Engine Makers, and other Machinists, by 
Isaac Hawkins. Third edition, with 18 plates, 8vo, cloth, 5j. 
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A Practical Treatise on the Science of Land and 

Engineering Surveyings Levelling, Estimating Quantities ^ etc., with a 
general description of the seversJ Instruments required for Surveying, 
Levelling, Plotting, etc. By H, S. Merrett. Fourth edition, revised 
by G. W. UsiLL, Assoc. Mem. Inst. C.E. 41 plates, with illustrations 
and tables, royal 8vo, cloth, 12s, 6d, 

Principal Contents : 

Part X. Introduction and the Principles of Geometry. Part «. Land Surveying; com- 

Arising General Observations — ^The Cham— Offsets Surveying by the Chain only — Surveying 
lilly Ground— To Survey an Estate or Parish by the Chain only— Surveying with the 
Theodolite— Mining and Town Surveying— Railroad Surveying — Mapping — ^Division and 
Laying out of Land — Observations on Enclosures — Plane Trigonometry. Part 3. Levelling^ 
Simple and Compound Levelling— The Level Book— Parliamentary Plan and Section- 
Levelling with a Theodolite — Gradients— Wooden Curves— To Lay o«t a Railway Curve- 
Setting out Widths. Part 4. Calculating Quantities generally for Estimates — Cuttings and 
Embankments — ^Tunnels— Brickwork — Ironwork — ^Timber Measuring. Part 5. Description 
and Use of Instruments in Surveying and Plotting — ^The Improved Dumpy Level — Troughton's 
Level— The Prismatic Compass — Proportional Compass— Box Sextant — ^Vernier — Panta- 
graph — Merrett's Improved Quadrant-4mproved Computation Scale— The Diagonal Scale — 
Straight Edge and Sector. Part 6. Logarithms of Numbers — Lc^arithmic Sines and 
Co-Sines, Tangents and Co-Tangents — Natural Sines and Co-Sines— Tables for Earthwork, 
for Setting out Curves, and for various Calculations, etc, etc., etc 

Saws: the History, Development^ Action, Classifica- 
tion, and Comparison of Saws of all kinds. By ROBERT Grimshaw. 
IVith 220 illustrations, 4to, cloth, 12s. 6d, 

A Supplement to the above; containing additional 

practical matter, more especially relating to the forms of Saw Teeth for 
special material and conditions, and to the behaviour of Saws under 
particular conditions. With 120 illustrations, cloth, 9^. 

A Guide for the Electric Testing of Telegraph Cables. 

By Capt. V. Hoskicer, Royal Danish Engineers, With illustrations, 
second edition, crown 8vo, cloth, 4J. (>d. 

Laying and Repairing Electric Telegraph Cables. By 

Capt V, Hoskicer, Royal Danish Engineers. Crown 8vo, doth, 
y.dd. 

The Assayers Manual: an Abridged Treatise on 

the Docimastic Examination of Ores and Furnace and other Artificial 
Products. By Bruno Kerl. Translated by W. T. Brannt. Wtth 65 
illustrations, 8vo, cloth, I2J. dd. 

The Steam Engine considered as a Heat Engine : a 

Treatise on the Theory of the Steam Engine, illustrated by Diagrams, 
Tables, and Examples from Practice. By Jas. H. Cotterill, M.A., 
F.R.S., Professor of Applied Mechanics in the Roystl Naval College. 
8vo, cloth, I2r. 6^. 

Electricity: its Theory, Sources, and Applications. 

By J. T. Sprague, M.S.T.E. Second edition, revised and enlarged, with 
numerous illustrations, crown 8vo, cloth, 15/. 
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The Practice of Hand Turning in Wood, Ivory y Shelly 

etc,f with Instructions for Turning such Work in Metal as may be required 
in the Practice of Turning in Wood, Ivory, etc ; also an Appendix on 
Ornamental Turning. (A book for beginners.) By Francis Campin. 
Third edition, tuith ivood tngrauingSy crown 8yo, cloth, 6j. 

Contents : 

On Lathes — ^Turning Tools— Turning Wood — Drilling;— Screw Cutting— Miscellaneous 
Apparatus and Processes^^Tuming Particular Forms— Staining— Polishin£^Spinning Metals 
— Materials— Ornamental Turning, etc. 

Health and Comfort in House Buildings or Ventila- 
tion with Warm Air by Self-Acting Suction Power, with Review of the 
mode of Calculating the Draught in Hot- Air Flues, and with some actual 
Experiments. By J. Drysdale, M.D., and J. W. Hayward, M.D. 
Second edition, with Supplement, Tvith plates, demy 8vo, cloth, ^s, 6d. 

Treatise on Watchworky^Past and Present. By the 

Rev. H. L. Nelthropp, M.A., F.S.A. With 32 Ulustrationsy crown 
8vo, cloth, 6j. 6</. 

Contents : 

Definitions of Words and Terms used in Watchworic — ^Tools — ^Timc— Historical Sum- 
mary—On Calculations of the Numbers for Wheels and Pinions ; their Proportional Sizes, 
Trams, etc. — Of Dial Wheels, or Motion Work — Length of Time of Going without Winding 
tip— The Verge— The Horizontal— The Duplex— The Lever— The Chronometer— Repeating 
Watches— Keyless Watches— The Pendulum, or Spiral Spring — Compensation — Jewelling of 
Pivot Holes— ClerkenwcU— Fallacies of the Trade— Incapacity of Workmen- How to Choose 
and Use a Watch, etc. 

Notes in Mechanical Engineering. Compiled prin- 
cipally for the use of the Students attending the Classes on this subject at 
the City of London College. By Henry Adams,. Mem. Inst. M.E., 
Mem. Inst. C.E., Mem. Soc. of Engineers. Crown 8vo, cloth, 2r. (yd. 

Algebra Self Taught. By W. P. Higgs, M.A., 

D.Sc, LL.D., Assoc. Inst C.E., Author of * A Handbook of the Differ- 
ential Calculus,' etc Second edition, crown 8vo, cloth, 2s, 6d, 

Contents : 

Symbols and the Signs of Operation— The Equation and the Unknown Quantity- 
Positive and Negative Quantities — Multiplication — Involution — Exponents — Negative Expo- 
nents — Roots, and the Use of Exponents as Logarithms — Logarithms — Tables of Logarithms 
and Proportionate Parts-* Transformation of System of Logarithms — Common Uses of 
Common Logarithms— Compound Multiplication and the Binomial Theorem — Division, 
Fractions, and Ratio^Continued Proportion — ^The Series and the Summation of the Series- 
Limit of Series — Square and Cube Roots — Equations — List of Formulae, etc. 

Sponi Dictionary of Engineering, Civily Mechanicaly 

Military, and Naval; with technical terms in French, German, Italian, 
and Spanish, 3100 pp., and nearly 8000 engravings, in super-royal 8ro, 
in 8 divisions, 5/. 8^. Complete in 3 vols., cloth, 5/. 5^. Bound in a 
superior manner, half-morocco, top edge gilt, 3 vols., 6/. I2J. 



PUBLISHED BY K & F. N. SPON. 15 



Canoe and Boat Building: a complete Manual for 

Amateurs, containing plain and comprehensive directions for the con- 
struction of Canoes, Rowing and Sailing Boats, and Hunting Craft. 
By W. P. Stephens. With numerous illustrations and 24 plates of 
Working Drawings. Crown 8vo, doth, 7j, dd. 

Cultural Industries for Queensland: Papers on the 

cultivation of useful Plants suited to the climate of Queensland, their 
value as Food, in the Arts, and in Medicine, and methods of obtaining 
their products. By L. A. Bernays, F.L.S., F.R.G.S. 8vo, half calf, 
*js. 6d, The same, in cloth, dr. 

Proceedings of the National Conference of Electricians ^ 

Philadelphia^ October 8th to 13th, 1884. i8mo, cloth, 3^. 

Dynamo - Electricity^ its Generation, Application, 

Transmission, Storage, and Measurement. By G. B. Prescott, With 
545 illustrations, 8vo, cloth, i/. is. 

Domestic Electricity for Amateurs. Translated from 

the French of E. HOSPITALIER, Editor of **L'Electricien," by.C. J. 
Wharton, Assoc. Soc. TeL Eng. Numerous illustrations. Demy 8vo, 
cloth, 9J. 

Contents : 

X. Production of the Electric Current— a. Electric Bells — 3. Automatic Alarms — ^4. Domestic 
Telephones — 5. Electric Clocks — 6. Electric Lighters— 7. Domestic Electric Lighting— 
8. Domestic Application of the Electric Light— 9. Electric Motors— xo. Electrical Locomo- 
tion— xx. Electrotyping, Plating, and Gilding— X2. Electric Recreations— 13. Various appli- 
cations—Workshop of the Electrician. 

Wrinkles in Electric Lighting. By Vincent Stephen. 

With illustrations, i8mo, cloth, 2s, 6d. 

Contents : 

X. The Electric Current and its production by Chemical means^a. Production of Electric 
Currents by Mechanical means — ^3. Dynamo-Electric Machines— 4. Electric Lamps— 
5. Lead— 6. Ship Lighting. 

The Practical Flax Spinner ; being a Description of 

the Growth, Manipulation, and Spinning of Flax and Tow. By Leslie 
C. Marshall, of Belfast With illustrations, 8vo, cloth, 15^ 

Foundations and Foundation Walls for all classes of 

Buildings^ Pile Driiving, Building Stones and Bricks, Pier and WaJl 
construction. Mortars, Limes, Cements, Concretes, Stuccos, &c. 64 illm- 
trations. By G. T. Powell and F. Bauman. 8vo, cloth, lar. 6d, 
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Manual for Gas Engineering Students. By D. Lee. 

l8mo, cloth IS, 

Hydraulic Machinery y Past and Present. A Lecture 

delivered to the London and Suburban Railway Officials' Association. 
By H. Adams, Mem. Inst C.K Folding plate. 8vo, sewed, \s. 

Twenty Years with the Indicator. By Thomas Pray, 

Jun., C.E., M.E., Member of the American Society of Civil Engineers. 
2 vols., royal 8vo, cloth, I2j. ()d. 

Annual Statistical Report of the Secretary to the 

Members of the Iron and Steel Association on the Home and Foreign Iron 
and Steel Industries in 1884. Issued March 1885. 8vo, sewed, 5j. 

Bad Drains^ and How to Test them ; with Notes on 

the Ventilation of Sewers, Drains, and Sanitary Fittings, and the Origin 
and Transmission of Zymotic Disease. By R. Harris Reeves. Crown 
8vo, cloth, $s. 6d. 

Standard Practical Plumbing ; being a complete 

Encyclopaedia for Practical Plumbers and Guide for Architects, Builders, 
Gas Fitters, Hot-water Fitters, Ironmongers, Lead Burners, Sanitary 
Engineers, Zinc Workers, &c. Illustrated by over 2000 engravings. By 
P. J. Davies, Vol. I, royal 8vo, cloth, yj. 6</. 

Pneumatic Transmission of Messages and Parcels 

between Paris and London^ via Calais and Dover. By J. B. Berlier, 
C.E. Small folio, sewed, 6^. 

List of Tests {Reagents)^ arranged in alphabetical 

order, according to the names of the originators. Designed especially 
for the convenient reference of Chemists, Pharmacists, and Scientists. 
By Hans M. Wilder. Crown 8vo, cloth, 4r. 6d. 

Ten Years' Experience in Works of Intermittent 

Doivnward Filtration, By J. Bailey Denton, Mem. Inst. C.E. 
Second edition, with additions. Royal 8vo, sewed, 4r. 

A Treatise on the Manufacture of Soap and Candles^ 

Lubricants and Glycerin, By W. Lant Carpenter, B.A., B.Sa (late 
of Messrs. C. Thomas and Brothers, Bristol). With illustrations. Crown 
8vo, cloth, loj. td. 
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The Stability of Ships explained simply, and calculated 

by a new Graphic method. By J. C. Spence, M.LN.A. 4to, sewed. 

Steam Makings or Boiler Practice. By Charles A. 

Smith, C.£. 8vo, cloth, lar. dd. 

Contents : 
z. The Nature of Heat and the Properties of Steam — a. Combiistion.— ^. Externally Fired 
Stationary Boilers — 4^. Internally Fired Stationary Boilers — 5. Internally Fired Portable 
Locomotive and Marine Boilers-— 6. Design, Construction, and Strength of Boilers— 7. Pro- 
portions of Heating Surface, Economic Evaporation, Explosions— 8. Mbcellaneous Boilers, 
Choice of Boiler Fittings and Appurtenances. 

The Fireman s Guide ; 3, Handbook on the Care of 

Boilers. By Teknolog, foreningen T. I. Stockholm. Translated from 
the third edition, and revised by Karl P. Dahlstrom, M.£. Second 
edition. Fcap. 8vo, cloth, 2s, 

A Treatise on Modem Steam Engines and Boilers, 

including Land Locomotive, and Marine Engines and Boilers, for the 
use of Students. By Frederick Colyer, M. £ist C.E., Mem. Inst M.E. 
With z^ plates, 4to, cloth, 25 j. 

CONTBMTS: 

X. Introduction — 2. Or^nal Engines— 3. Boilers — ^4. Hi^h-Pressure Beam Engines — 5. 
Cornish Beam Engines — 6. Horizontal Engines — 7. Oscillatmg Engines — 8. . Vertical Higb- 
Pressure Engines— 9. Special Engines— zo. Portable Engines— zz. Locomotive l^gines— 
Z2. Marine Engines. 

Steam Engine Management; a Treatise on the 

Working and Management of Steam Boilers. By F. Colyer, M. Inst 
C.E., Mem. Inst M.E. i8mo, cloth, 2J. 

Land Surveying on the Meridian and Perpendicular 

System. By William Penman, CE. 8vo, doth, &. td. 

The Topographer, his Instruments and Methods, 

designed for the use of Students, Amateur Photc^raphers, Surveyors, 
Engineers, and all persons interested in the location and construction of 
works based upon Topography. Illustrated with numerous plates, maps, 
and engravings. By Lewis M. Haupt, A.M. 8vo, cloth, i8j. 

A Text-Book of Tanning, embracing the Preparation 

of all kinds of Leather. By Harry R. Proctor, F.C.S., of Low Lights 
Tanneries. With illustrations. Crown 8vo, doth, lOf. dd. 



In saper-royal 8vo, xx6S pp., with 0400 illustrations^ in 3 Divisions, doth, price Z3#. 6d. 
each ; or 1 vol., cloth, 3/. ; or half-morocco, 3/. &r. 

A SUPPLEMENT 

TO 

SPONS' DICTIONARY OF ENGINEERING. 

Edited by ERNEST SPON, Memb. Soc. Engineers. 



Abacus, Counters, $peed 
Indicators, and Slide 
Rule. 

Agricultural Implements 
and Machinery. 

Air Compressors. 

Animal Charcoal Ma- 
chinery. 

Antimony. 

Axles and Axle-boxes. 

Bam Machinery. 

Belts and Belting. 

Blasting. Boilers. 

Brakes. 

Brick Machinery. 

Bridges. 

• Cages for Mines. 

Calculus, Differential and 
Integral. 

Canals. 

Carpentry. 

Cast Iron. 

Cement, Concrete, 
Limes, and Mortar. 

Chimney Shafts. 

Coal Cleansing and 
Washing. 



Coal Mining. 

Coal Cutting Machines. 

Coke Ovens. Copper. 

Docks. Drainage. 

Dredging Machinery. 

Dynamo - Electric and 
Magneto-Electric Ma- 
chines. 

D)aiamometers. 

Electrical Engineering, 
Telegraphy, Electric 
Lighting and its prac- 
ticaldetailsjTelephones 

Engines, Varieties of. 

Explosives. Fans. 

Founding, Moulding and 
the practical work of 
the Foundry. 

Gas, Manufacture of. 

Hammers, Steam and 
other Power. 

Heat Horse Power. 

Hydraulics. 

Hydro-geology. 

Indicators. Iron. 

Lifts, Hoists, and Eleva- 
tors. 



Lighthouses, Buoys, and 
Beacons. 

Machine Tools. 

Materials of Construc- 
tion. 

Meters. 

Ores, Machinery and 
Processes employed to 
Dress, 

Piers. 

Pile Driving. 

Pnemnatic Transmis- 
sion. 



Pyrometers. 

Road Locomotives. 

Rock Drills. 

Rolling Stock. 

Sanitary Engineering. 

Shafting. 

Steel. 

Steam Navvy. 

Stone Machinery. 

Tramways. 

WeU Sinking. 



London: E. Sc P. N. SPON, 126, Strand. 

New York: 35, Murray Street. 



NOW COMPLETE. 

With nearly 1500 UlusiraHons^ in super-royal 8vo, in 5 Divisions, cloth. 
Divisions l to 4, 13J. 6df. each ; Division 5^ 17^. td. ; or 2 vols., cloth, £,% xar. 

SPONS' ENCYCLOPiEDIA 

OF THB 

INDUSTRIAL ARTS, MANUFACTURES, AND COMMERCIAL 
PRODUCTS. 

Edited by C. G. WARNFORD LOCK, F.L.S. 

Among the more important of the subjects treated of, are the 
following ; — 



Acids, 207 pp. 220 figs. 
Alcohol, 23 pp. 16 figs. 
Alcoholic Liquors, 13 pp. 
Alkalies, 89 pp. 78 figs. 
Alloys. Alum. 

Asphalt. Assaying. 
Beverages, 89 pp. 29 figs. 
Blacks. 

Bleaching Powder, 15 pp. 
Bleaching, 51 pp. 48 figs. 
Candles, 18 pp. 9 figs. 
Carbon Bisulphide. 
Celluloid, 9 pp. 
Cements. Clay. 
Coal-tar Products, 44 pp. 

14 figs. 
Cocoa, 8 pp. 
Coffee, 32 pp. 13 figs. 
Cork, 8 pp. 17 figs. 
Cotton Manufactures, 62 

PP- 57 figs. 
Drugs, 38 pp. 
Dyeing and Calico 

Printing, 28 pp. 9 figs. 
Dyestuffs, i6 pp. 
Electro-Metallurgy, 13 

pp. 
Explosives, 22 pp. 33 figs. 
Feathers. 
Fibrous Substances, 92 

pp. 79 figs. 
Floor-cloth, 16 pp. 21 

figs. 
Food Preservation, 8 pp. 
Fruit, 8 pp. 



Fur, 5 pp. 

Gas, Coal, 8 pp. 

Gems. 

Glass, 45 pp. 77 figs. 

Graphite, 7 pp. 

Hair, 7 pp. 

Hair Manufactures. 

Hats, 26 pp. 26 figs. 

Honey. Hops. 

Horn. 

Ice, 10 pp. 14 figs. 

Indiarubber Manufac- 
tures, 23 pp. 17 figs. 

Ink, 17 pp. 

Ivory. 

Jute Manufactures, 1 1 
pp., II figs. 

Knitted Fabrics — 
Hosiery, 15 pp. 13 figs. 

Lace, 13 pp. 9 figs. 

Leather, 28 pp. 31 figs. 

Linen Manufactures, 16 
pp. 6 figs. 

Manures, 21 pp. 30 figs. 

Matches, 17 pp. 38 figs. 

Mordants, 13 pp. 

Narcotics, 47 pp. 

Nuts, 10 pp. 

Oils and Fatty Sub- 
stances, 125 pp. 

Paint. 

Paper, 26 pp. 23 figs. 

Paraffin, 8 pp. 6 figs. 

Pearl and Coral, 8 pp. 

Perfumes, 10 pp. 



Photography, 13 pp. 20 

figs. 
Pigments, 9 pp. 6 figs. 
Pottery, 46 pp. 57 figs. 
Printing and Engraving, 

20 pp. 8 figs. 



Resinous and Gummy 

Substances, 75 pp. lo 

figs. 
Rope, 16 pp. 17 figs. 
Salt, 31 pp. 23 figs. 
Silk, 8 pp. 
Silk Manufactures, 9 pp. 

11 figs. 
Skins, 5 pp. 
Small Wares, 4 pp. 
Soap and Glycerine, 39 

pp. 45 figs. 
Spices, 16 pp. 
Sponge, 5 pp. 
Starch, 9 pp. 10 figs. 
Sugar, 155 pp. 134 

figs. 
Sulphur. 
Tannin, 1 8 pp. 
Tea, 12 pp. 
Timber, 13 pp. 
Varnish, 1 5 pp. 
Vinegar, 5 pp. 
Wax, 5 pp. 
Wool, 2 pp. 
Woollen Manufactures, 

58 pp. 39 figs. 



London : E. 6b F. N. SPON^ 126, Strand. 

New York : 35, Murray Street. 



Crown 8vo, cloth, with illustrations, $s. 

WORKSHOP RECEIPTS, 

FIRST SERIES. 

By ERNEST SPON. 



Bookbinding. 

Bronzes and Bronzing. 

Candles. 

Cement 

Cleaning. 

Colourwashing. 

Concretes. 

Dipping Acids. 

Drawing Office Details. 

Drying Oils, 

D3mamite. 

Electro - Metallurgy — 
(Cleaning, Dipping, 
Scratch-brushing, Bat- 
teries, Baths, and 
Deposits of every 
description). 

Enamels. 

Engraving on Wood, 
Copper, Gold, Silver, 
Steel, and Stone. 

Etching and Aqua Tint. 

Firework Making — 
(Rockets, Stars, Rains, 
Gerbes, Jets, Tour- 
billons, Candles, Fires, 
Lances,Lights, Wheels, 
Fire-balloons, and 
minor Fireworks). 

Fluxes. 

Foundry Mixtures. 



Synopsis of Contents. 

Freezing. 

Fulminates. 

Furniture Creams, Oils, 
Polishes, Lacquers, 
and Pastes. 

Gilding. 

Glass Cutting, Cleaning, 
Frosting, Drilling, 
Darkening, Bending, 
Staining, and Paint- 
ing. 

Glass Making. 

Glues. 

Gold. 

Graining. 

Gums. 

Gun Cotton. 

Gunpowder, 

Horn Working. 

Indiarubber. 

Japans, Japanning, and 
kindred processes. 

Lacquers. 

Lathing. 

Lubricants. 

Marble Working. 

Matches. 

Mortars. 

Nitro-Glycerine, 

Oils. 



Paper, 

Paper Hanging. 

Painting in Oils, in Water 
Colours, as well as 
Fresco, House, Trans- 
parency, Sign, and 
Carriage Painting. 

Photography. 

Plastering. 

Polishes. 

Pottery— (Clays, Bodies, 
Glazes, Colours, Oils, 
Stains, Fluxes, Ena- 
mels, and Lustres). 

Scouring. 

Silvering. 

Soap. 

Solders. 

Tanning. 

Taxidermy. 

Tempering Metals. 

Treating Horn, Mother- 
o*- Pearl, and like sub- 
stances. 

Varnishes, Manufacture 
and Use oL 

Veneering. 

Washing. 

Waterproofing. 

Welding. 



Besides Receipts relating to the lesser Technological matters and processes, 
such as the manufacture and use of Stencil Plates, Blacking, Crayons, Paste, 
Putty, Wax, Size, Alloys, Catgut, Tunbridge Ware, Picture Frame and 
Architectural Mouldings, Compos, Cameos, and others too numerous to 
mention. 



liondon : E. & F. N. SPON, 126, Strand. 

New York : 85, Murray Street. 



Crown 8yo, doth, 485 pages, with illustrations, 5^. 

WORKSHOP RECEIPTS, 

SECOND SERIES. 

By ROBERT HALDANE. 



Addimetry and Alkali- 
metry. 
Albumen. 
Alcohol. 
Alkaloids. 
Baking-powders. 
Bitters. 
Bleaching. 
Boiler Incrustations. 
Cements and Lutes. 
Cleansing. 
Confectionery. 
Copying. 



Synopsis of Contents. 

Disinfectants. 

Dyeing, Staining, and 

Colouring. 
Essences. 
Extracts. 
Fireproofing. 
Gelatine, Glue, and Size. 
Glycerine. 
Gut 

Hydrogen peroxide. 
Ink. 
Iodine. 
Iodoform. 



Isinglass. 

Ivory substitutes. 

Leadier. 

Luminous bodies. 

Magnesia. 

Matches. 

Paper, 

Parchment. 

Perchloric acid. 

Potassium oxalate. 

Preserving. 



Pigments, Paint, and Painting : embracing the preparation of 
Pigments^ including alumina lakes, blacks (animal, bone, Frankfort, ivory, 
lamp, sight, soot), blues (antimony, Antwerp, cobalt, caeruleum, Eg3rptian, 
manganate, Paris, P^ligot, Prussian, smalt, ultramarine), browns (bistre, 
hinau, sepia, sienna, umber, Vandyke), greens (baryta, Brighton, Brunswick, 
chrome, cobalt, Douglas, emerald, manganese, mitis, mountain, Prussian, 
sap, Scheele's, Schweinfurth, titanium, verdigris, zinc), reds (Brazilwood lake, 
carminated lake, carmine, Cassius purple, cobalt pink, cochineal lake, colco- 
thar, Indian red, madder lake, red chalk, red leaa, vermilion), whites (alum, 
baryta, Chinese, lead sulphate, white lead — ^by American, Dutch, Frendi, 
German, Kremnitz, and Pattinson processes, precautions in making, and 
composition of commercial samples — whiting, Wilkinson's white, zinc white), 
yellows (chrome, gamboge, Naples, orpiment, realgar, yellow lakes) ; Point 
(vehicles, testing oils, £iers, grinding, storing, applying, priming, drying, 
filling, coats, brushes, surface, water-colours, removing smell, discoloration ; 
miscellaneous paints — cement paint for carton-pierre, copper paint, gold paint, 
iron paint; lime paints, silicated paints, steatite paint, transparent paints, 
tungsten paints, window paint, zinc paints) ; Painting (general instructions, 
proportions of ingredients, measuring paint work ; carriage painting — priming 
paint, best putty, finishing colour, cause of cracking, mixing the paints, oils, 
driers, and colours, varnishing, importance of washing vehicles, re-varnishing, 
how to dry paint ; woodwork painting). 



London : E. & F. N. SFON, 126, Strand. 
New York : 85, Murray Street. 



JUSI? PXJBI^IISHBD. 



Crown 8vo, cloth, 480 pages, with 183 illustrations, 5/. 

WORKSHOP RECEIPTS. 

THIRD SERIES, 
By c. g. warnford lock. 

TTniform with the First and Second Series. 
Synopsis of Contents. 



Alloys. 


Indium. 


Rubidium. 


Aluminium. 


Iridium. 


Ruthenium. 


Antimony. 


Iron and Steel. 


Selenium. 


Barium. 


Lacquers and Lacquering. 


Silver. 


Beryllium. 


Lanthanum. 


Slag. 


Bismuth. 


Lead. 


Sodium. 


Cadmium. 


Lithium. 


Strontium. 


Ceesium, 


Lubricants. 


Tantalum. 


Calcium. 


Magnesium. 


Terbium, 


Cerium. 


Manganese. 


Thallium. 


Chromium. 


Mercury. 


Thorium. 


Cobalt. 


Mica. 


Tin. 


Copper. 


Molybdenum, 


Titanium. 


Didymium. 


Nickel 


Tungsten. 


Electrics. 


Niobium. 


Uranium. 


Enamels and Glazes. 


Osmium. 


Vanadium. 


Erbium. 


Palladium. 


Yttrium. 


Gallium. 


Platinum. 


Zinc. 


Gla^s. 


Potassium. 


Zirconium. 


Gold. 


Rhodium. 





London : £« & F. JX. SPON, 126, Strand. 

New York : 35, Hurray Street. 



WORKSHOP RECEIPTS, 

FOURTH SERIES, 

DEVOTED MAINLY TO HANDICRAFTS & MECHANICAL SUBJECTS. 

By C. G. WARNFORD LOCK. 

250 niafttratioiu, with Complete Index, and a General Index to the 
Four Series, 6s. 



Waterproofing — rubber goods, cuprammoniom processes, miscellaneous 

preparations. 
Packing and Storing articles of delicate odour or colour, of a deliquescent 

character, liable to ignition, apt to suffer from insects or damp, or easily 

broken. 
Embalming and Preserving anatomical specimens. 
Leather Polishes: 
Cooling Air and Water, producing low temperatures, making ice, cooling 

syrups and solutions, and separating salts from liquors by refrigeration. 
Pumps and Siphons, embracing every useful contrivance for raising and 

supplying water on a moderate scale, and moving corrosive, tenacious, 

and other liquids. 
Desiccating — air- and water-ovens, and other appliances for drying natural 

and artificial products. 
Distilling — ^water, tinctures, extracts, pharmaceutical preparations, essences, 

perfumes, and alcoholic liquids. 
Emulsifying as required by pharmacists and photographers. 
Evaporating — ^saline and other solutions, and liquids demanding special 

precautions. 
Filtering — water, and solutions of various kinds. 
Percolating and Macerating. 
Electrotyplng. 

Stereotyping by both plaster and paper processes. 
Bookbinding in all its details. 

Straw Plaiting and the fabrication of baskets, matting, etc 
Musical Instruments — the preservation, tuning, and repair of pianos, 

harmoniums, musical boxes, etc. 
Clock and Watch Mending — adapted for intelligent amateurs. 
Photography — ^recent development in rapid processes, handy apparatus, 

numerous recipes for sensitizing and developing solutions, and applica- 
tions to modem illustrative purposes. 



London : E. & F. N. SPON, 126, Strand. 

New York : 86, Murray Street. 
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In demy Bvo, cloth, 600 pages, and 1420 Illustrations, 6s. 

SPONS' 
MECHANICS' OWN BOOE:; 

A MANUAL FOR HANDICRAFTSMEN AND AMATEURS. 



Contents. 

Mechanical Drawing — Casting and Founding in Iron, Brass, Bronze, 
and other Alloys — Forging and Finishing Iron — Sheetmetal Working 
— Soldering, Brazing, and Burning — Carpentry and Joinery, embracing 
descriptions of some 400 Woods, over 200 Illustrations of Tools and 
their uses. Explanations (with Diagrams) of 1 16 joints and hinges, and 
Details of Construction of Workshop appliances, rough furniture. 
Garden and Yard Erections, and House Building — Cabinet-Making 
and Veneering — Carving and Fretcutting — Upholstery — Painting, 
Graining, and Marbling — Staining Furniture, Woods, Floors, and 
Fittings — Gilding, dead and bright, on various grounds— Polishing 
Marble, Metals, and Wood — ^Varnishing — Mechanical movements, 
illustrating contrivances for transmitting motion — Turning in Wood 
and Metals — Masonry, embracing Stonework, Brickwork, Terracotta, 
and Concrete — Roofing with Thatch, Tiles, Slates, Felt, Zinc, &c. — 
Glazing with and without putty, and lead glazing — Plastering and 
Whitewashing — Paper-hanging— Gas-fitting — Bell-hanging, ordinary 
and electric Systems — Lighting — Warming — Ventilating — Roads, 
Pavements, and Bridges — Hedges, Ditches, and Drains — Water 
Supply and Sanitation —Hints on House Construction suited to new 
countries* 



London : E. & F. N. SPON, 126, Strand. 

New York : 85^ Murray Street. 
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